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Sargent Systems of force control are backed by more 
than 37 years of experience building precision equipment 
to meet the increasingly high requirements of the aircraft, 


guided missile, petroleum, gear and machine tool industries. 


If your application of force control deals with aviation, 
marine, surface or subsurface movement, we invite you to 
send your requirements for the Sargent design, qualifica- 


tion and manufacturing proposal. 
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pressures below the calibrating pressure and close at pressures 
equal to or above the calibrating pressure 


The Electroset Pressure Switch is vacuum sealed, isolated 

from dirt, moisture or corrosive fluids, including the fluids 

Subscriptions are solicited only trom persons who have used to actuate it. It is ideally suited for industrial process 

a commercial or professional interest in aviation. Positior , 
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CAN A BOLT 


Contrary to above appearances, BRILES TITANIUM BOLTS cannot float 
on water. In fact, BRILES TITANIUM BOLTS are no lighter than those of 
any other manufacturer. HOWEVER... 


BRILES TITANIUM BOLTS ARE: 


BACKED BY SIXTEEN YEARS of aircraft fastener manufacturing 
experience including six years of TITANIUM fastener research! 


Briles to assure uniformity! 


MANUFACTURED IN AN ISOLATED PLANT under rigid inspec- 
tion and metallurgical quality control! 


ay MANUFACTURED ON AUTOMATIC EQUIPMENT developed by 


RESEARCH « EXPERIENCE «- ISOLATION « CONTROL 
provide assured quality 


TITANIUM FASTENERS 


EL SEGUNDO CALIFORNIA 





Our biggest asset can’t be photographed 


What's inside this engineer-scientist’s head? A camera won't 
reveal that for 30 years a trained mind has been accumulating a 
vast fund of knowledge on gyroscopes and has come forth with 
sound original thinking on inertial guidance. 

No photograph can tell that another man thoroughly grasps 
the present state of the art in infrared technology and has crea 
tive ideas for the future 

We can’t show pictorially the knowledge and reasoning ability 
other staff members bring to such subjects as radar, general elec- 
tronics, semi-conductors, computation, mechanical design, and 


all the other fields of competence that go to make up a balanced 
research and development facility 

Nor can we show the special types of gray matter that make a 
first class systems engineer, a top production man, or a forward- 
looking executive to keep these specialists functioning smoothly 
as an integrated organization. 

But we can tell you what these people have done in the past, 
what they are doing now (where military security permits), and 
what we believe they can do for you. Write Dept AW, Mechanica! 
Div., General Mills, 1620 Central Ave., Minneapolis 13, Minn 


MECHANICAL DIVISION 


Creative Research and Oeveliooment + Precision Engineering and Production 
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HERMETICALLY-SEALED 
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Seals Out Moisture, Dirt, Oil, Corrosion, 
Condensation from Temperature Cycling 
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Eliminates Expensive and Bulky Relays, 
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ACTUAL SIZE 


SIZE 25 
MAXIMUM ERROR 
30 SECONDS FROM E. Z 


KEARFOTT COMPONENTS INCLUDE: Gyros, Servo Motors, 
Synchros, Servo and Magnetic Amplifiers, Tachometer Gen- 
erators, Hermetic Rotary Seals, Indicators and other Elec 
trical and Mechanical Components. 


KEARFOTT SYSTEMS INCLUDE: Directional Gyro Compass 
Systems, Three Gyro Stable Platform Systems and Inertial 
Navigational Systems 


Particulars on these and other Kearfott Components gladly 
sent on request. 


KEARFOTT COMPANY, 


SYNCHROS 


L.. ime, WITH NEW STANDARDS OF ACCURACY 


KEARFOTT 

NEW SIZE 25 SYNCHRO is accurate to 0.5 minutes 
arc. It requires no external compensating devices. 
Available as transmitters, control transformers, differ- 
entials and resolvers. 


SIZE 23 “PANCAKE” SYNCHROS are suitable for gimbal 
mounting and are accurate to 2.5 minutes of arc. 


SIZE 11 SYNCHROS for 4 wire systems offer accuracy 
of 3.0 minutes of arc. Standard 3 wire Synchros avail- 
able with 5, 7 and 10 minute maximum errors. 


SIZE 11 


SIZE 23 


A SUBSIDIARY OF 
GENERAL PRECISION EQUIPMENT CORPORATION 


INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. Midwest Office: 23 W. Calendar Ave., La Grange, Ill. 


South Central Office: 6211 Denton Drive, Dallas, Texas 


West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 
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3 Regulator and by-pass vaive 
4 Check vaive! 


Solenoid operated pilot vaive! 


| 


dats 
new 
‘ollaal=jalsiielane 


| yi 
Talxerveyanlelolal=\al aan aad 


packaging! 


Weston’s Pneumatic Actuator Control Vaive Package 


Combines 6 Components in a Single 6.4 Ib. Unit! 


While controlling the pneumatic actuator, this weight and space saving vaive also 
provides for snubbing pressure at the opposite end of the stroke. it affords extremely fast 
operation (maximum at .04 seconds) and low leakage (10 cubic inches per hour) 
weight and space 


The selector vaive is non-interflow and detented to maintain position. If you have a 


probiem, let Weston’'s team of specialized package engineers solve your specific application 


&@ subsidiary of Borg-War 


HVODRAULICS LIMITED 10918 Burden 


Export Sates: Borg Warner international 36 South Wabash Ave. Ci sao 3 tir 


Eastern Representative: Mr. W. R. Beckerie 14 South Boro Lane, Glen Rock. New Jersey Telephone: Giibert 4 4 


Midwest Representative: Mr. E. A. Pc whiak 11767 Fawnridge Drive, Kirkwood, Missouri Telephone VYOrktown 648661 
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by MONADNOCK WA JETSTREAM by LockHEED 


¢ 


aK... 


From the passenger’s point of view, 
TWA’s giant Jetstream* is a reassuring 
sight. Its speed, range and reliability are 
visibly confirmed by its four engines and 
its tremendous size. 

From the mechanic’s and flight engineer’s 
point of view, Monadnock’s famous Airloc 
panel and cowling fastener offers even great- 
er assurance of safety. It not only acts fast 


San Leandro, California 


—, 
a | s 


Write for full det 

on Airloc and othei 
service-tested aifcri 
fasteners by Monad- 
nock. Experienced de- 
sign staff available for 
consultation on special 
problems... plus full 
facilities for volume 
production of me 
stampings and plastic 
moldings 


and locks positively... it sticks its neck out 
when it’s not locked so that anyone can tell 
immediately whether it’s secure or not. 

Available in a range of sizes with flush, 
round or wing-type heads and with or with- 
out an air and moisture-proof seal, Airloc 
conforms to USAF Spec. MIL-F-5591 and is 
widely used in service and civilian aircraft 
of every type. 


* Jetstream is o service mark owned by TWA exclusively 


Subsidiary of UNITED-CARR FASTENER 
Combridge 42, Mass. 
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CORP. 





There’s 


only one snowflake 


like this = 


and there’s 
only one trade-mark 
like this 1° 


HERE'S only one Timken and 

it's a registered trade-mark — 
stamped on every Timken Company 
product. It means the name “Timken” 
is the property of The Timken 
Roller Bearing Company alone. 

It means even more to you. When 
you say “Timken”, you know you'll 
get the highest quality tapered 
roller bearings, fine alloy steel bars, 


TAPERED ROLLER BEARINGS . 


seamless steel tubing or removable 
rock bits — all products of the 
Timken Company. Industry has 
made it a habit to look for the trade- 
mark “Timken” when looking for 
quality and value. It's a name with 
more than 55 years experience 
behind it. A name 15,000 Timken 
Company employees work very 
hard to keep on top. 





ITIMKEN 


That's why it pays to remember 


that “Timken” is a trade-mark, not 
just a type of product 

So to be sare you get the best, 
look for the trade-mark “Timken 
It's your assurance of quality 


[The Timken Roller 


Company, Canton 6, Ohio. Canadian 


Bearing 


plant: St. Thomas, Ontario, Cable 
address: ““TIMROSCO”, 





REMOVABLE ROCK BITS . 


PINE ALLOY STEEL 
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How long can you 


SILVIUM RESISTS CORROSION 


Non-Silvium alloy 
grid after some test. 


Silvium alloy grid 
after corrosion test. 


14 


Here's the honest answer: 

You can rely on your battery only 
as long as it still has its rated capac- 
ity and its grid is still intact. And 
only the Exide Aircraft Battery has 
these three built-in safeguards to 
insure long reliability 


1. Silvium* grids. So resistant to long 
flight overcharge damage, they usually 
outlast the battery. 


2.GOX active material. Ultra- 
fine particles pack more power per 
ounce... insure high output to meet 
heaviest loads. 


3. New Pormax separators. 25°, 
more porous to electrolyte. Improve 
battery’s ability to handle constant 
heavy loads. 





rely on any aircraft battery ? 


Remember, you can’t see a grid 
corroding. And when it fails, it gives 


no warning . might easily cause 
an embarrassing takeoff delay. Be 
safe. Install Exide batteries. 


They cost no more than bat- 
teries that don’t give you their pro- 
tection. Call your nearby Exide 
office. Or write Exide Industrial 
Division, The Electric Storage Battery 
Company, Phila. 2, Pa. 


Exide 
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on the warpath. , 











The Army Sioux (the Bell H-13) has tasted battle more than once 
In Korea it evacuated more than 18,000 United Nations troops under enemy firs 
In Algeria, today, it is repeating its warrior role for the French Army. It i 


serving our own armed forces here and abroad. 


We hope American military men are never again called to fight. But if they are 
you can be sure that the Sioux will go on the war path; for battle demands proven 
ability .. the kind of ability engineered and built into the H-13.. the kind of 


ability that has resulted in more than 2,500,000 hours of flight experienc« 


When there is a job for the helicopter to do, in peace or war, the Bell will 


do it best. That was true yesterday. It is true today. It will be true tomorrow 
Watch “WHIRLYBIRDS"’ on TV . consult your local paper jor time and station 


BELL H-13H FEATURES: 
. longest approved overhaul period DERATED ENGINE PROVIDES 


1. Improved hot weather and 
altitude performance 

. Cyclic boost (power steering) . Maximum operating period 
that incorporates lotest Bell cateehin enmmeieietie 
designed and developed lock and  Beieeed maieteenen end 
load valves. greater reliability 


Interchangeable metal blades 


Synchronized elevator that permits Reserve power for emergencies. CORPORATION 


greatest range of cockpit loading . Maximum availability 
without battery or ballast shift Minimum cost FORT WORTH, TEXAS 





a BOAC TURNS TO hinmw 
FOR ITS 707 JET SIMULATOR 


Link equipment has been selected to train the flight crews of another 
great jet fleet —the huge 707 jetliners serving the world-girdling routes of British 
Overseas Airways Corp 

BOAC crews will get realistic jet flight experience in their forthcoming 
Link 707 simulator well in advance of their first “for real” flights in the actual 
aircraft. 

Link Aviation, Inc.—a name which has always been synonymous with the 
latest and best in electronic flight training equipment —continues to be the choice 
of the leaders in the jet transportation field. 
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4Ob MORE POWER 
Z5 Fo Wouter 
Z25O Zor WNCREASE IN OVERHAUL LiFE 


Here is the first helicopter transmission 
specifically designed and developed to meet 
the 1000 hour concept so long sought by the 
Army. 
Western Gear developed this new “first” 
in aviation from the paper-problem stage to 
manufacture, adding, as always, two of its 
own requirements to the specifications... This close-up view of the new Western Gear 
ruggedness and reliability above standard. 1000-hour helicopter transmission emphasizes 


“t g elie ‘aie . - its ease of maintenance, simplicity and rugged 
You can always count on Western Gear construction. Capable of transmitting 280 HP, 


for reliability in solving your power trans- the gear box is a double-stage planetary type 
mission problems and needs. with power take-offs for the tail rotor drive, 
fan gear drive and generator drive. 


“The difference is reliability” « Since 1888 


CALL YOUR 
WESTERN GEAR MAN 
in any principal city. 


PLANTS AT LYNWOOD, PASADENA, GEL MONT, SAN FRANCISCO (CALIF), SEATTLE AND HOUSTON REPRESENTATIVES (IN PRINCIPAL CITIES 
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Thor Designed for Fast Mass Production. . 26 


> Components, experience gained in ICBM programs are utilized to 
give USAF a reliable, available IRBM. 


Airlines Press for Financial Stature. ... 


> Carriers tell CAB of difficulty in finding money for new equip- 
ment as fare hearings continue. 


Firestreak Groomed for Operational Use 68 
> Missile has been standardized for Royal Navy's Seo Vixen, RAF's 
English Electric P. 1B and Gloster Javelin 


MISSILE ENGINEERING AIR TRANSPORT 


Thor Designed for Mass Production. . 
Firestreak ~~ dog Operations. 


Swedish Neval Missile 
USAF Artificial Meteors 


AERONAUTICAL ENGINEERING 


Rotodyne Built for Short Houls..... 
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Production Briefing ... 
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DC-4 Flight Held ‘Haphozard’ 
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Smaller Propeller Reduces Noise 
Hoist for Transmitter Lifting 
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NATO Science Role 
Teller Asks More Defense 
Who's Where 

industry Observer 
Washington Roundup 
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Calendar 
Letters 


EDITORIAL 
What We Really Need 


COVER: Fairey Rotodyne, now in early flight test stage, combines the takeoff 
and landing performance of a helicopter with the cruise economy of a fixed 
wing airplane. In its present configuration, the twin-engined aircraft can carry 


a 10,000-Ib. payload or 40 passengers. 


The four-bladed, 90-ft.-diameter rotor 


is driven by air pumped from auxiliary compressors by the twin Napier Eland 
turboprops. The Rotodyne is expected to cruise at 170 mph., have a range 
of 430 mi. and a vertical rate of climb of 1,670 fpm. (see story and other 


photos, p. 54) 


Picture Credits 
29, 31, 34—Wide World; 3 


United Press 
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DYNAMOMETER OVERLOAD STOP 
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BEGoodrich 
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BRAKE APPLIED 


THERMAL BALANCE makes B.F. Goodrich Disk Brakes 
stop faster, smoother. Here's graphic proof ! 


Study the chart above and you will see how built-in Thermai Balance enables 
the new B.F.Goodrich Disk Brake to operate more efficiently—with fewer 
hat pots less chatter ‘ 

Thermal Balance—a function of proper design—is equalized heat distribu- 
tion throughout the metal parts of the brake in proportion to their respective 
capacitu This concept is the result of BFG pioneering the use of electrical 
analog computers in brake detail design 

Because of the B.F.Goodrich Disk Brake'’s Thermal Balance, heat energy 
spreads rapidly and uniformly from the friction surfaces to the roror and 
stator masses, eliminating warpage and uneven wear caused by hot spots 
This insures longer brake life 

These benefits of thermally balanced design are reasons why aircraft 
manufacturers and airlines are choosing the B.F.Goodrich Disk Brake for 
their advanced planes. Extensive tests in the laboratory and in actual flight 
operations have proved that this new brake has a more efficient heat sink mass 
a higher capacity for fast, safe stops—than any other brake on the market today. 

lo incorporate the advantages of Thermal Balance in your braking system, 


contact B.F.Goodrich Aviation Products 


B.EGoodrich Aviation Products 


a division of The B. F. Goodrich Company, Akron, Ohio 





Thermal Balance produces this constant ratio of 
speed to time. ‘Straight line” stop shows smooth 


uniform deceleration 


TORQUE 


Sf 


Constant torque during stop proves that BFG 
Disk Brakes eliminate damaging vibrations 





EDITORIAL 





What We Really Need 


In the three month period since the Sovict Umon vital basic research area where the 
vuunced it had successfully flight tested an intercon low but the potential reward 
ntal ballistic missile there has been an enormou ecnormou [here has been m 
umount of talk in this country on what we should de the iti problems of Strate ommand 
etain or re-establish our overall scientific and military 5] 0 Vv an unger t d crew lispersed bas« 
gin of superiority This talk has been punctuated 
the launching of the 154 lb. Soviet Sputmk I on 
+—the first successful placing of an artificial 
in an orbit around the earth—and the launching of 
1,200 Ib. Sputmik II early in Novemb« rying a ( igorot ) pin politi 
By the time this editorial reach yur readers, the or t re it on bot! e Repub 
ets may have Sputnik [1] in the sky carrving monkey I nad moc is |} vation b 


inthropoid ape 


now have several committees of 
oul ientific and military program, and it is a red equally 
lator who has not come up with some sweeping gard ir political convi 
to solve our military and scientific problem istori t that the De 
Czal 1 Secretary of Science in the Cabinet tion when Harry S. Truman was P 
managers of new weapon development, federal out of the ballistic missile devel 
ubsidy for science students and a single military service as | yansion Of the Air For 


imong the panaceas being peddled on Capitol Hill cgal ( le internal se 
ind throughout the provinces ihenated scientists from the defense 
our military posture so blatantly that 
relt ifec im Organizing armed a 


Wilson Heritage It 3 equa lv hustoric that the —_ 


But with all of these strong winds blowing throughout tion has failed to heed the 


the land, there has been precious little action Lhe Russian military techno 
sitive action taken by Defense Secretary Meck lro rr hscal policy that 

\W Nov. 18, p. 21) has simply restored the status quo retal yur ability 

that existed before Mr. Charles I. Wilson took his final 


) 
i 


e at the research, development and weapons procure 

ment budgets last summer. Mr. Mctklroy certainly can 

not be expected to untangle the Pentagon “can of 
he inherited in the few weeks he has been 

m the job 

Combing through the Washington 


ularly the Pentagon, we are unable 


Frank Appraisal 


cxalnpi that indicat bu it rn irt f 


vithout any real change 
nt attitude that enveloped the 
nent before the So 
ynstrated theu mg range mi 
imnounced decisio veek of put 
the experimentally built Army Jupiter and th 


ngineered { SAI Ih iT IRBNM mto | odu 


imply a continuation of this wastefu 
siphon funds vitally needed tor | 
has been no mplementation of 


ind technically sound pace program 
gathering dust on Air Force and aviaty 
helves for the past three veat! Ther 


- 
al loosening of the purse stru 
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TITANIUM METALLURGY IN MOTION 


In developing aircraft of higher and higher performance, the aircraft industry also 


created the demand for increasingly high-performance alloys. With the industry’s co- 
operation, Rem-Cru technical teams developed most of the basic titanium alloys in use 


today, and are producing them in tonnage quantities to meet aircraft quality standards. 
The July issue of the REM-Cru 
Review is devoted to guided 


REM-CRU 
missiles. Ted Macuin, North 
is guest 


World's Most Versatile Metal American-Downey 


TITANIUM cate Bo. 
your copy. 


MIDLAND, PENNSYLVANIA 


California + 4501 W. Cortland Street 





Seles Offices: 6033 East Bandini Boulevard, Los Angeles 22 + 405 Lexington Avenue, New York 17, N. Y 












WHO'S WHERE 





In the Front Office 


Jay S. Boots, president, and Charles A. 
Milton, vice pr ident, Boots Aircraft Nut 
Cx rp Norwalk (Conn 

Robert W. Tuttle ceeds Paul H. Brat 


tain, retired, as president of each of the 


perating companies of the Airlines Ter 
minal Corporations of Manhattan, New 
York, N. ¥ 

Thomas FE. Moffitt, president, Hooker 


Electrochemical Co., Niagara Falls, N. Y 
Mr. Moffitt succeeds Bjarne Klaussen, 1 
tired 

4. V. Roe Canada Ltd., Toronto, Can 
ida, has appointed the following execu 
tive vice presidents: Walter R. McLachlan 
1dministration and oordination; Fred 1 
Smye-arconautical; A. C. MacDonald-indus 
trial 

Glenn G 
Sierra lool & Mfg Co., Ine , 
Calit 
Chester L. Miller, assistant vice president 

ations, Alaska Airlines, In 


Whitaker, vice president 
Glendak 


Honors and Elections 


Donald G. Fink, Director of Research of 


the Philco Corp., has been elected president 
of the Institute of Radio Engineers for 
Mr. Fink succeeds John T. Hender 
principal research officer of the Na 
Research Council, Ottawa, Canada 


Changes 


Dr. Leland L. Antes, senior scientist 
| t Dept., Hamilton Standard, di 
f United Aircraft Corp Broad 

B Ok Conn 


Ralph W. Kummer, gencral manager 
\ 


Ba ation Ser Co., San Franc 
{ " ; 
Ralph L. Bell, military transport 
manager, and George R. Sanborn, 
t ile ind ntract Iransport D 


' 
n, Boemg A rpilan Co., Seattle, Wash 
Robert S. Kinsey, director of engineering 
Utica Division, Bendix Aviation Corp 

Utica. N. ¥ 

Emil L. DeGraeve has joined the cor 
rate staff of Litton Industries, Beverly 
i Calif. Mr. DeGraeve will handle 1 

pment planning a tivities 
Gerald M. Henriksen, director of engi 
neering, and Frank P. Deluca, Jr., director 


tar itracts, Acoustica Associat 
Ml ola, N. ¥ 
Sterling B. Jones, chief engineer, Mono 
1 Manufact ! d ion of Monograt 
ion Indust In Culver City, Calif 
Albert W. Brandmaier, manager-luropean 
" " ff Zurich, Switzerland 
( ‘ ited | trodynami Corp., Pasa 
1, Calif 
Joseph R. Graham, manager, Instrument 
Din Davdu | tronic Product In 
Plainheld, N. J 
Jeffrey Cohen hief development engi 
nec! lopp Manufacturing Co., I An 
Calit 
John B Kane proy t engin 
Cx mi! Division, North American Avia 


In ( Oh 
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INDUSTRY OBSERVER 


> Russians may launch satellite carrying an atomic clock to obtain experi 
mental verification of Einstein's general and special theory of relativity 
General theory holds that a precise clock will run more slowly at extreme 
altitudes than an ecarthbound clock because of differences in gravitational 
fields. Special theory holds that rates of two clocks will vary because of 
relative motion between the two. Predicted difference in clock rates is 
so small that verification was not feasible prior to development of extremely 
accurate atomic clocks and attainability of altitude and speed differentials 
now available with carth satellites. 


> Watch for large scale layoffs in engincering department of Douglas Au 
craft's Santa Monica Division after the first of the vear. Engineering } 
almost compl te on the DC and DC-7, and United Airline 
purchase the Boeing 707-720 rather than the DC-9 killed off the last hope 
of having a new aircraft for Santa Monica before the end of the work on 
propeller-driven planes 


decision to 


> More than $470 million has been spent to date on overall test facilities for 
USAF’s Atlas and Titan intercontinental ballistic missiles and the Thor 
intermediate range ballistic missile 


©» Watch for closer ticups between U.S. and German aircraft manufacturer 


using German design and developm« nt talent to feed American production 
( ipabilities Both Lockheed and North American have been discussing such 
irrangements with German firms; Grumman ind Republic are also reported] 
interested. In some case cooperation would be contingent upon German 
orders of U.S. company’s product. One U.S. compan plan uld start 
with German teams doing modification engineering pecial installation 
irmament. Company would later feed component and uplete design dat 
through German prototype of fabrication to American p ction lin 


> Corel! Acronautical Laboratory is working on a Problems of All-Weather 
Carrier Operations (PACQO) system for Navy's Bureau of Ships. System 
attacks the problem of bringing many fast, low-on-fuel aircraft back to and 
aboard a carrier as fast and as safely as possible under any weather conditions 


P Nav Bullpup ur-to rface mussile « nplo extres iiple idan 
tem which homes on enemy radar signals, making it cffective against 
inety of land or water-based target Bullpup is bem built | Martin 
Orlando, Fla., division 


> Bocing KC-135 jet tanker, in recent high gross weight flight tests from 
Edwards AFB, Calif., started taxi at 303,000 Ib. gross, take off at 297,000 
Ib., had 400 ft, altitude and 240 kt. airspeed by the time water was exhausted 
on takeoff. 


» Czech-built, Russian-designed MiG-1 ver ffi t Wi ur f 

for its re-equipment program and rejected. Swi our ud the pr 

rood but unacceptable because the aircraft 1 soict Ne t t th 

time and for the ime reason were North American | 6b. Sabreyet Swi 

now hope to buv 100 Hawker Hunter bt ircraft for MY a is first 
tage in re-cquipment program AW No nD Su ' ite 

ested in Chance Vought FSt AW N 


P Army is instrumenting 35 Vertol H-21 helicopters for all-weather flying. Of 
these, 15 will be retrofitted from 1956 production, 20 instrumented on the 
production line. Helicopters will be assigned to Fort Rucker, Ala., for intro 
duction into Army’s he licopter mstrument flight tramimng program 


© Cravitometer for hipb vard installation cin | ) \ 
Ilycon Eastern. System will be u 1to} cg it ip f th 


P Fight for German air force orders is still hot, with U.S. entries facing 


tough technical competition from Dassault's Mirage 3A. Sales and engi 
neering teams feel the Germans may hold the key to a large export market 
and that, if they buy, the Swiss and Dutch may follow suit in short order 
Japan probably would be the next major customer 
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APS operation is initiated with ignition of an acceleration cartridge (11) 
providing direct energy to the turbine (1). Simultaneously, ignition of 
the main cartridge (12) builds pressure in the feel cylinder piston (8) 
initiating decomposition of the monofuel thus forced into the decom- 
position chamber (10). Hot gas from decomposing monofvel drives the 


turbine 


maintains pressure in the fuel cylinder (9). 


At 65,000 rpm, the turbine requires a single stage reduction gear (2). 
At 24,000 rpm, it operates as a direct drive and gear weight is elim- 
inated. Shaft speed is maintained constant by a load-biasing alternator 
(4) controlied by a frequency detector (7) that picks up a signal from 
output alternators (3). These alternators receive drive power directly. 
Reduction gearing (6) is required for the hydraulic pump (5). 


THIS CUTAWAY SHOWS HOW 


Design Simplicity of Missile Accessory Power System 
Contributes to Light Weight and High Reliability 


Completely self-contained, General Elec 
tric’s new accessory power system features 


steady-state monofuel decomposition, re 


duced complexity, simplified operation, 


and a high degree of reliability 


BOOTSTRAP FUEL DELIVERY reduces sys- 
tem weight and complexity by eliminating 
need for fuel pumps, pressurized air or 
ind similar equipment. 
a step 


nitrogen bottles 
Within the fuel storage cylinder, 
piston pressurizes the monofuel to pro- 
vide a constant flow to the decomposition 


chamber. 


TORQUE MODULATION, accomplished 
by a load biasing alternator that com 
changes in load demand 
eliminates valve regulation of fuel or hot 


offers precisely controlled speed 


pensates for 


gas flow 


The model illustrated—rated at 4.5 gpm, 
2200 psi hydraulic power, 1 kva of 400 cps 
and 1 va of 2400 cps alternating current 

provides frequency control within +1 
percent and voltage control within *5 
percent without the added weight of a 
regulator 


DESIGN FLEXIBILITY, highlighted by an 
easily modified fuel capacity and a com 
pact arrangement of easily interchanged 
hydraulic and electric components, pet 
mits ready adaptability to a wide range 
of outputs and duty minimizes 
size, weight, and complexity of reduction 


cycles 


gears 


For more information on how this mod 
ular system can fit your application, mail 
the coupon at right or contact your Gen 
eral Electric Aviation and Defense In- 
dustries Sales Office. 


Manvutactured by General Electric's Aircraft Accessory Turbine Department, Lynn, Massachusetts. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


4 
Thirteen inches long, ten inches high, five 
inches wide, thirty pounds including fuel, 
APS reaches rated output in one-half second 


pues Electric Company 

Section A231-16 

Schenectady 5, N. Y. 

Please send ane bulletin GEA-6672 con- 

taining detailed information on General 

Electric Accessory Power Systems. 
immediate project reference only 


NAME 
POSITION 
COMPANY 


ciry ZONE STATE 














Washington Roundup 





Arsenal vs. Industry was part of its secret brichng to the Senate Preparedn 
Subcommittee (sec page 3] 

Watch for further and heated controversy over relative Doolittle, who mentioned the Soviet shortage of con 
merits of the service arsenal and industry concepts in the sumer goods in his own testimony earlier, said, “I do 
field of weapon development. Back of Army's fight for not think we can depend on thi iS important, He 
the Jupiter [RBM lies its basic conviction that new tools called it “‘fallaciou ind “wishful thinking” to give it 
of war must be “invented here.” In opposition to the much weight 
Redstone-fathered missile is the Thor built by Douglas Ihe long term conflict will be determined bv thei 
The aircraft company’s management, enginecring skill willingness to get along as they are doing now a opposed 
ind facilities were hired by USAF to do the job. Army to our willingne to make more sacrihces than we ar 
ictually will have no tactical use for the Jupiter, know doing now Doolittle said 
full well that the missile will be turned over to USAF if CIA also told the subcommittee that by 1948. Russia 
if 18 produced had a coordinated native missile research and de clop 

Latest evidence that industry is determined to keep ment program—no longer dependent on captive German 
its role is the establishment of Space ‘I echnology Labora scientists—and that since 1949 the program has included 
tories as a division of Ramo-Wooldridge Corp. Described extensive testing of various type f short and medium 

in outgrowth of the former Ramo-Wooldridge Guided range ballistic missile: 
Missile Research Division, the new unit will be headed 
by Dr. Simon Ramo 

Space Technology Laboratory will not manufactur Research Program 
but wall empha ize technical direction and systems engi House Government Operations ( : rT last weel 
neering, the same service performed for USAF ballist began an extensive investigation of th eh ond 
missile programs development progran if al é t agenci Ih 

mmittee, headed by Rep. William Dav eel 
Less Secrecy, More Progress ha juested the armed es an H oth over 
ment agencw to report the funds that ! cl 1 

Among the U.S. technical experts calling for less quested for research and developr ice the end of 
secrecy and more progr last week ce p 1), wa World War II and to state whether an ae et 
former Atomic Energy Commissioner Thomas FE. Murray have been vetoed by the Bureau of the R ¢ Whe 
Murray, now a consultant for the House-Senate Atomc — eomymittee also will Secohe th —— man - 
Energy Commission, called for a veeping revision ot came tract ; oan nd d ’ a ene 
the tight | S itomic secrecy law to make it po ibl \\ vant to det Tht hether the vastetul luph 
for this country to share atomic weapons and secrets with — cation excessi deninistrative cnet mplicated pr 
its alli As the laws now stand, Murray said in a cedures or organizational Raeerial bobtlenedh i 
eport to Committee Chairman Carl T. Durham ai nia . , le all eel ae 
D.-N. C.), they no longer hold back Soviet atomic ted 
progress but do prevent allied countnes from making 
full contribution to the free world itomic defense 
\Murrav, however, would have the U.S. retain “exclusiv ‘Rude Surprise’ 
ustody” of hydrogen-bomb we ipon 

R launchin f Sputnik Ty t shock 
ed ° im rude surprise d “one of the finest thing 
Decisions Still Slow _ td , A = “A 7 _ : - hey ‘. 

Biggest disappointment of the past two months to Senate subcommittee last weel 
military men at the working level in Pentagon corridor It waked this country up. It hasn't been awakened 
is that there has been no evident improvement in the am th well, | vas going t . e prohibition, but 
Defense Department's decision-making machiner I'll say since Pearl Harbor 

What changes have been made in the frenzy of activit 
ince Russia launched Sputnik I on Oct. 4 appear to add Land or Air? 
omplications instead of removing them. Both milita 
ind industry representative bolstered by witnesses be On Oct. 4. the dav Russi Sputnik I first app ’ 
fore the Senate missile inquiry, see more boxes being Army offered an exhibit in the spa ncourse of th al 
idded to the present organization charts with great Pentagon with a spotlight » the rds of Lt. Gen 

, / musgiving Jam Ml. Gavin hief of Arn h and develor 

; Com hope Dr. James R. Killian, Jr., new pecial issist ment lle who controls the land 1] trol the spa 
nt to the President for science and technology. With hove it 

t his exact role and power till undefined, there 1s a As Sputnik whirled aw nd was { by Sputnik 

J wossibility that he will be able to wield pre idential Il with it mine passenger. USAT n | ne veh 
powers and force acceleration of decision-making ment 

: hinall Lt. Gen. ¢ ‘S Bill | hew 

; 

Doolittle Disputes CIA Deputy Ciel of Staff for Metesicl and veterun pilot 

coul ind 7 ne vin 

{ Central Intelligence Agenc report that Russia 1 Such a twist of wor ( f 
finding it increasingly difficult to maintain high defens proven fact, as anv student of a f kn 

sts and still increase living standards as a spur to pro Until air—or space—suprema t} trelf 
ductivity is discounted as a factor in the Soviet ' U.S n alwa be made rite 
picture by Dr. James H. Doolittl CIA observation Washington staff 
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Thor Designed for Fast Mass Production 


Components, experience gained in ICBM programs 


are utilized to give USAF a reliable, available IRBM. 


By Irving Stone 


los Angeles—Air Force Thor inter 
range mi ile wa ce 
USAI 
vallistic missile project 
IRBM as fast as possible 
Thor, assigned to Air Re 
1 clopment Command 
Missile Division for upervision 
from the start as a production 
weapon tem It wa i 
to Ballistic Missile Di 
ppeared that a good operational IRBM 
ould be produced faster by utilizing 
omponent developme nts of the ICBM 
instead of developing the shorter range 
cratch, with all the attend 


mediate igned 
intercontinental! 


to get 


down from 


re li ible 


earch and 
Ballistic 
was ce 
wned 
type igned 


ision because it 


missile from 
nt delay 


ICBM Tie-In 
I his 


ti i 


designing down” approach 
Thor closely with the Division's 
ICBMs, the Convair Atlas and Martin 
litan, and Ramo-Wooldridge Corp 
has responsibility for technical direction 
three 


contrac 


ind systems engineering for all 
Douglas Aircraft Co. is 
tor for Thor 

Aim 


ill three of these weapons systems, Onc 


prime 


is to have consistency between 
cxample is that, with minor varmtions, 


the logisti plan is basic for all three 
Vstems 
Correspondingly, 
cnee gathered with 
cranked back inte the 


progr tins 


operational experi 
Thor will be 
Atlas and ‘Titan 
Thi Ipprod h ha made possible 
these utilizations to speed reliability and 
idvance the weapon's Opn rational status 
@ Propulsion system is ‘half’ the Atlas 
booster powerplant, which originally had 
135,000 Ib. thrust barrels (AW June 24, 
p. 32) but raised to 165,000 Ib 
each, This put than a 
ICBM propulsion experience into Thor 
ind translates current ICBM propulsion 
tests into additional reliability for Thor 
Army's Jupiter also uses the Air Fores 
ponsored North American Rocketdyne 
cngme that is in Thor 

e Nose cone is the san 
Because the 
wned to 


vite 


More year of 


ICBM 
been cd 
ICBNI 


work for 


is the 
HO COM ha 
the mor tringent 
crv ice it undoubted! will 
IRBM range Thu 
proportional to the square of the range 
nd cutting the ICBM range down to 
that of th IRBME will mean that the 
nose con il only cneounter 
one-quarter of the heating effect 
@Cruidance |) ut tuken direct! 


from that Atha ICBM 


heating is roughh 


ibout 


26 


and finally 


With elements estab 
li hed 


these basi 
ICBM it wa! 
introduce the major 
coordinating element—Douglas as prime 
ontractor for the Tho: Doug 
las also has responsibility for the auto 


from experience 


necessary to 
urfrarn 


pilot and control tem 
{ ( of this 


proa h instead of 


designing down” ap 
tarting from scratch 
in the in 
that Thor 
ned. This is not 


to achieve wide refinement 


itial design probably mean 


Is, In a sense, overdesist 
factor, and m one way it 1 

lactor that 
concern, such as heating and ac 
celeration, can be taken care of by a 
margin of safet in turn gy 
Additional 
vcight re sulting is not as critical in the 
IRBM as it is in the ICBM, since 
ivailable in the IRBM 


demand 


i CTO 


beneficial might cause 


one 


gencrou 
ing greater reliabilit 
more 
than 
Even 


range _1 
militar 
this weight can be 
tin pe nit ifte op 


requirement 
pares ehnement 


when rational 


units are available in quantit 

ciated with 

since pro 
proved 


evck 


Extensive testing ass 
Thor is on an advanced basis 
articles ar 
regimen involving a 
from test of units to test 


iss mblic : 


duction used 
through a 
progressing 
of subassemblies ubsystems 


compl ted associated sys 





Thor, Jupiter Ordered 

Washington—Both the USAF-Doug- 
las Thor and Army’s Jupiter intermedi 
ate range ballistic missiles were ordered 
into production last week by Defense 
Neil H. McElroy. McElroy 


“by making use of the pro- 


Secretary 
said that, 
duction capability now available for both 
Thor 
capability can be achieved by the end 
of 1958 in the United Kingdom.’ 

The Defense Secretary told the Senate 
Preparedness Subcommittee that the de- 


the Jupiter and an operational 


cision to order both missiles into produc 
after an intensive re 

S. IRBM program 
initial deliveries are 


made 
assessment” of the U 
He said that after 

to Great Britain, the 
other appropriate locations” 


thon was 


made missiles will 
be sent to 
as “soon as necessary arrangements can 
be affected.’ 

Meklroy testified that neither 
has gone through all its test phases but 
that the Defense 


greatly encouraged” by 


recent tests and that thes 


missile 
Department has been 
their success im 

both are at a 
can make 


idditional 


point at which we believe we 


1 sound decision to program 





production for operational purposes 








tems in the missile itself. Thus, all 
parts of the propulsion system have 
been checked out individually. The en 
gine has been whole, 
in the airframe iutopilot 
nd control system 

Another advantage in the design-for 
production approach is that quantiti 
ire available for extensive testing. Mor 
than 30 guidance system packages were 
was flown 
it Cape Canaveral 


tested as a and 


along with 


on hand before one 
Thor flight tests 
to date have established that the missik 
design is fundamentally sound and that 
the design-for-production approach ha 
Six test Thors have 
with first missile on stand read 
for launch within 13 months from No 
1955, contract date Four of 
the six missile firings have been succe 
tul and at least three of the mi 
fired have achieved or exceeded design 


been 


been justified 
hire d 


ember, 


aistance 

been fired 2,645 mi 

tary requirements 
Iesting timetable obviously 


One report is that missile has 
far more than mili 


cannot 
be re I< iS¢ 
which Thor has been brought along it 
is safe to assume that a complete mi 
ile will be fired in very 

In addition to aiming to produce an 
yperational missile relatively 
Thor's design-for-production will facili 
tate manufacture of large numbers ot 
these missiles within a relatively short 
time after a go-ahead signal. Production 
is expected to be no more complicated 
than that for a modern fighter or even 
the DC-8 jet transport. 

Facilities Air Force could quickly 
adapt would permit manufacture of 
hundreds of Thors per month 

The production mr is of top im 
portance in view of the promise of 
Secretary of Defense Neil McElroy that 
Britain and other U.S. allies will get 
U.S. built IRBMs in 1958 (see box at 
left) 


d, but considering speed with 


near future 


soon 


Production Base 


iors design has been essentiall 
1] lesign | | tiall 
proved and a production base estab 
lished which could be expanded, along 
with highly critical training and logisti 
mia 


upport, perhaps 10 times in a 


months, Development has progressed 
to the point where it could be ready to 
go into the field for operational Cl 

ice with squadrons in a relatively short 


ballistic missile 


; 


tin i de clopmen 


: An indication of how far 
ment ot thi 
d I that 


weapon 


final re 
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ATLAS test stand site at Pt. Loma, Calif., contains a large missile model (visible in tower second from right), probably of heavy “battle 
ship” type steel construction, which will be used by Convair for hydrostatic investigations, including effects of sloshing 


receipt of the system ilthough much will add other compli ition Criti behind Thor in al 
of this planning has already been don cal ground support equipment item producibl yperatio 


m 1 preliminary manner. thi partici which will be common to both tem into the 

pation of associated agencies at the tems will pose serous problem of the ramification 

very beginning of the project also ap ivailability. Allocating this cquipment ture and creation 

plic to Atlas and ‘Titan, but approach to both svstems will pread it tor port clement 

to operational status for Thor is far thin, delay operational capability of yperated b 

ther advanced than in the case of th each system Need for a la 

intercontinental ballistic missiles Use of both Thor and Jupiter missil tional IRBMs 1 ( o coun 
By comparison, Army’s Jupiter i ‘tems overseas also will serious! teract the mmed ussuan IRBM 


onsidered a model shop” develop complicate overall logistic support prob threat but also w BNIs be 
] | | : PI | 


ment, according to observers close to lem yperational an 
the picture. Peak production rate po While no service will reveal its tim in U.S. and 
tential of Redstone Arsenal, Huntsvilk table. estimate of expert close to th f our alli 
Ala where the Jupiters have been overall ballistic missile picture is that IRBM launching 
fabricated, is relatively low these ob Army with it Jupiter i 12-18 month USSR 

servers Say. Production type tooling i 

used, but units have been fabricated a ar? if 

prototype ince it was never intended f an <tt. 

that Redstone would be the produc sh 

tion supplier of an operational element 

With Jupiter chosen also as an opera 

tional IRBM to be put into produc 

tion, Chrysler Corp probably will be 





the prime contractor 


Advance Date 


Aviation Weex had learned befor 
the McElroy decision from a source 
lose to the IRBM situation that both 
Thor and Jupiter might be produced 
but that an operational target date in 
1960 would be set 

rhis timing 


ON A I ge 


; considered far beyond 


i 
that necessary to provide U. S. force 
werseas with an effective IRBM capa- 
bility if Thor alone were given the 
full go-ahead signal now 

Quantity of missiles that would roll 


ff production lines if both Thor and of =. 
Jupiter were put into production would , Sr 3 * > ay me ~ 


a ee _ 


be far more than needed to fulfill the 


perational deployment requirements at : 
IRBM_ bases THOR launching pad and gantry crane at Patrick APB, Fla. Storage facilities for liquid 


Selection of both Thor and Jupiter oxygen are-located in concrete bunkers near stand 


, . > PY oe: a 
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f targets and Russians would have to 
unmobilize, making any offensive 
its part an extremely difficult task with 
out incurring risk of crippling damage 
from counteroffensive IRBMs 


lremendous effort required to weld 


upon 


in integrated operational weapon 51 
uch as the Thor IRBM is evident 
from the fact that more than 150 items 
of major equipment for squadron sup 
Some of this equip 
2,000 component 

One of the tasks is identifica 
tion of all functions, concurrent with 
the development of the missile. This 
Qualitative Personnel Re 
quirement data. It pecifies what jobs 
must be and what skill levels are 
required 

Aim is to do as many jobs as possible 
vith skills now present in the Air Force 
Structure 

quipment design ire 


fom 


port are im olved 


ment has as many a 


prime 


i known as 


dom 


carefully 
reduce number of peopl 


mad skill level 
when 


creened to 
involved in operation 
bxample a contractor's design 
md a piece of checkout equipment in 
olved use of an additional highly skilled 
man, this vaniation became immediatel 


ipparent in the light of previous anal 


Classified Report 


, Requirement for this man was 


contractor directed 


eliminated and the 
to remote the job to another station 
where the skilled operator there could 
take care of it 

Magnitude of the equipment devel 
opment problem and determination of 
issociated skill requirements is evident 
from the 
represent 


which 
equip 


following ke item 


only a small part of 


ment involved 

© Fueling faciliti 

© Liquid oxygen devic 
© Launching platforms. 
© Slings and dollies. 

@ Erectors. 

¢ Checkout equipment. 
e Countdown hookups. 
© Trainers to 
quadron 


eficien 


personnel 


determine 
missile 
@ Trailers. 

Iixtensive tPaining base for IRBM 
squadrons, now under mstruction at 


Cooke Air Base, Calif., also will 


have capabilit 


| orce 
probabl 


opel itional 


will serve as a model for international 
ite 
Ballistic Missile Division 


world-wick logisti 


fast 


il oO} work 


ing on problem 


to imsure upport 


Says Soviets 


Can Neutralize SAC by 1960 


By Claude Witze 


Washington—Most recent and grim 
evaluation of Russian military capabil 
that put 
potential danger of mussil 
ittack on U.S 


American public by 


itv one cmphasis upon the 
borne nu 
being 


White 


clear cities —1s 
demied the 
Hlouse secrec 

So far a 
contains no information about 
ecrets of the We 
to information about 
known to the Kremlin 
Louse ha icknowledged 
was made available to the 
through the National Secur 
comment has been 


poli i 


can be learned, the report 
military 
but 4 


Russia 


tern powe! 
CONMNCE 
ilread 

Lhe White 
thre report 
President 
ity Council but says 
because the data in it about 
Russia | highly classified 

[he report was compiled by a com 
headed by Hl. Rowan Gaither 
Ir., chairman of the board of the Ford 
Other were ed 
business The 
represented on an ad 


den ad 


rmiittes 
boundation members 


ucators and executives 
military 
board to the panel 

One of the most important conclu 
sions of the is that the Stra 


Air Command's bases all over the 


was 


Visor’ 


committee 
tev 
world will stand in peril of being wiped 
out by Soviet intercontinental ballistic 
missiles by 1960. This information, al 
known by top military and ad 
of the rea 


read\ 
ministration officials, is one 


28 


recommended 
inti-missile instal 
lations once a defense against an ICBM 
plausible (AW Oct. 14, p. 37 

Another observation of the Gaither 
report is that the U.S budget 
heavily increased to provid 
airpower in the interval be 
catch the Russian missik 
idvances. In addition to more and bet 
ter aircraft, the SAC 
carry out its disp rsion program to scat 
ter the 


base if 


SAC 
for top priority for 


ons whi 


by Cone 


defense 
must be 

retaliatory 
fore we can 


report say must 


pot ntial target 


How to Meet Challenge 


While the Administration refused to 
acknowledge the grimness of the report’ 
outlook, at least one USAF official in 
dicated steps that can be taken to meet 
the challenge 

Lt. Gen. Clarence S. Irvine, deputy 
chief of staff for materiel, emphasized 
in a speech to the National Defens« 
l'ransportation Assn. that both manned 
aircraft and missiles must be included in 
USAF’s inventory 

As we see things toda the 
eral said, “the mixed forces concept is 
sacrince 


(en 


correct because we cannot 
clearly proved systems for relatively un 
proved ones 

We know that 
can destroy strategic targets with a high 
degree of accuracy and reliability. We 


ilso know that ranging interceptors can 


manned 


bombers ' 


hit potential attackers at the outer 
fringes of our defense perimeter 

In addition, he said, there are 
jobs that can be done better by manned 
aircraft. One of these is the task of 
stopping enemy bombers befor the 
ever get off the 

In this connection, th 
clared, point defense should be a last 
resort, a desperate effort to shoot down 
the attacker before he can drop hi 


nuclear weapon 


Manned Missile 


Gen. Irvine said the Ai 
research under way on the 
manned ballistic missiles 
platforms. One reference was 
to Lockheed’s Pied Piper reconnai 
ance satellite program (AW Oct. 14 
Pp 26) 

The manned ballistic 
lieved to be the hypersonic glider stud 
being conducted by Bell Aircraft Corp 
it Buffalo, N. Y. (AW March 18, p. 72 


Bell's project, sometimes referred to a 


some 


runwa\ 
General de 


Force has 
subjects of 
and space 


clear! 


missile is be 


n “orbital bomber” or “boost glide 
uircraft, is a rocket powered design 

Che original Bell project name wa 

Bomi,” later changed to “New Hori 

zons.”’ No announcement of a contract 
has been announced, but it is known 
that Bell and some other contractors 
including Convair, are interested in th 
project 

In this connection, there are report 
that the Russians already have tested a 
rocket of 820,000 Ib. thrust for use in a 
hypersonic glide bomber, and it is be 
lieved that the Soviets have a project 
far in advance of U.S. effort 

Gen Irvine’s reference to th 
manned ballistic 
platforms was followed by his empha 
sizing the for development of 
long-range radars to detect ballisti 
missile attacks. Lack of this equipment 
is overlooked by other mulitas 


missile” and spac 


need 


somnc 
leaders who expres about 
the possibility of fast introduction of 
an anti-missile missile 

Another factor pointed out by Gen 


USAI 


optim m 


Irvine was the ipproach of de 


veloping production and tooling tech 
weapon 


niques along with a system 


For this reason, the weapon tem can 
be ready for use as 
livered and production does not hav« 
to be delaved for the factory line to b 
set up and personnel trained. An ex 
ample of this is the readiness of the 
Thor range 


missile 


soon as it is ce 


Douglas intermediate 
ballistic 
tion (see page 26) 

On the same day Irvine wa 
speaking, USAI that 
truction will begin next vear on a S¢ 
million missile site at Francis | 
Warren AFB, Wyo 

he site will be 
and for eventual launching of inter 
continental ballistic 


for immediate produ 


Gen 


announced con 


used for tramuins 
miussiles 
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Greater Role 


By J. S. Butz, Jr. 


Washington— Western Euroy 
unit ill becorn 

if NATO nation 

rat project for the 


1i¢ md advan 


1htl 
This was the opin 


ing | S. and kur 

nding the Seventh Gen 

NATO Advisory Gr 
R irch and Dx 


nt rentists and 
ist be gl no prin 
ning new veapon 
rams brought abreast 
tin if the f 


} + 


ic maximum 
In short, the T 

nginect can TCiila 
ted to workin 


while pa 


mT) 


itists told AVIATION 
Russians and the 
e alone they will in 
the rest of the world 
technical communit 
flectively neutralizes 
1 into a clos 
vartnersh p im 
erplant 
ct upon 
depend 
ence continu to 
in | urope a it ha 
ft cooperation in th 
pment will le 
NATO nation the { 


‘ 


ire to become 
peed and ¢ 
nv it a tine 

ledged to be mo 
USS.R. W 
technical 


produ¢ ft} 


the 


thy 
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Urged for NATO Science 


ithan | 
of th 


uf that thi 


nm and mnt 


round table techn 


DR. THEODORE VON KARMAN 


Missile Spotting 
| j 





. 


Swedes Develop Naval Missile 


designed for use on destroyers as a surface-to-surface weapon against other vessels, is displayed aboard Swedish 


Swedish Type 315 missile, 
A development of the experimental Type 310 missile first fired in 1946, the 315 is accelerated by four booster rockets, 


destroyer Smaland 
The 315 airframe was first fired in 1953 and the complete missile in 1954. ‘Test firings 


and cruises on an unspecified type of jet engine 
have taken place from a station at Karlsborg. Initially destroyers Smaland and Halland will get the weapon, also known as the Agathon 


nautics and Air Force have encountered gained from each flight of the vehicle. hould be corrected cautiously at 
m ther high peed high altituce Ihe most iunportant part of thi altitudes to avoid a slow, but ver 
research program with manned rocket training according to Kincheloe was cult to control, rolling motion 
plane i simulator used in conjunction with Severe roll couplings also could 
Ihe XN which had the greatest a GEDA analog computer, The esti- expected through use of the rudd 
performance potential of any of the mated stability derivatives of ‘the X-2 ‘Therefore Kincheloe rode the X 

t used in the were modified on the basis of flight through it emi-ballistic path to a 
program, was basicall 1 10-year-old test experience and the pilots were abl point bevond 99 of the earth 

wn when it first flew. While it 1 to “fl the aircraft many times on the mosphere, back down into dens 


i tnbute to the Bell and NACA © ground to determine the fivable, mar ind recovered at about 40,000 ft 
ons. without moving the controls after 


manned rocket plane 


cngincers responsible for its design that ginal and unflvable conditi 

the plane traveled higher and faster ; pulling the stick full back 

than any other piloted vehicle, the X Flight Account through the peak of hi 

had many serous problems because it X.2 tabilitvy and instrumentation re-entry phase in a ‘ 

vas ahead of its time and much ot the problems are described by Kincheloc ittitude 

design data was necessanly sketchy im a detailed account of his flight to The X flight instrument 

Kincheloe wa clected to pilot the 126.000 ft le for the most part Kincheloc nd 

\ dunng the high-altituce portion Upon rr lease from the mother au Ihe altimeter read consistently about 

of its flight program after Lt. Col craft, he fired the rockets and, becaus« 12,000 ft. low during the climb, so he 

brank K. Everest had made the first of limited longitudinal control, had to was tracked bv radar from the ground 

even flights im the aircraft and reached tart his rotation to the climb angle of nd his altitude radioed in OOO ft 

i speed of 1,950 mph 15 degrees immediately, Tle pulled the mecrement His attitude gvro did not 

stick full back and held it there until function properly, 0 the ground 

Training for X-2 he had essentially flown out of the at ised a “oe ‘ pencil to mark a line on 
hour altitude flight were mace mosphere and re-entered again the glass canopy which would be ho 

building up progressively from 45,000 Just before his propellants burned ontal when he was at the 45 degre 

ft. to 126,200 ft. Kincheloe tramimg out at about 90,000 ft i small a climb angle. Even though he had litth 

began before Everest’s first flight and ymetrical thrust developed and th if anv control over thi limb angl 


continued through to his own record urcraft banked to the left through a the line would indicate whether the 
iltitude flight. ‘The training program large angle. ‘The simulator studies had limb had stabilized near the desired 


vas altered on the basis of information shown that verv large bank angle ngl 
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Teller, Doolittle, Bush Ask More Defense 


By Evert Clark respon ibilit 
think it 

hich 
Bush cal 
board to do 


Washington—U. S. must strengthen 

defens iunmediateh put 
phasis on research and 
eral and make vast im Chiets of Staff 


make unthed 


ements in its educational system if 
Joint Chiet 


t urvive the rapidly growing 

it of Russian scientific, military and respective servi 

tical upenorit the Senate Prepat made ome decision vhi 
ci Subcommittee was warned last made and have not been 
uw CCh others 

All this will take more money and Doolittle suggested a staff 
work weressive’ military adviser 
retary of Defense who woul 
tively free from lovalty t 


neans longer hours and harder 

w the nation, witnesses said 
Outstanding men from the country 

lilitary and civilian scientific programs Serv! 

ld the subcommittee that Russia al the ume function as the 

ly leads the U.S. in a number of suggested. Both said ther 
of science and technology, is gain better solutions than those th 

rapidh in most others and threaten Doolittl ud the count 
ly to surpa this nation in all headed toward i singh 
because her rate of progr is one uniform though he 

to advocate it now ind tow 


Iv ird talt Bu h 


ct ind would cT 


than our 
, witness were Dr. ke 
| Dr. Vannevar Bush, Dr. J] 
Hi. Doolittle, Dr. John Chipman and 
Dr. John P. Hagen 
] ciate director of the ind chmunate dain 
Irv. Doolittle said { 


fornia Radiation Lal rival 
if ( i tatt concept i iW 


in cl 


) cl 
I 


mittee t 


fication Act vhich 


in development 
vcapon Bush is chau © Vastly umprove rentihe 


the Board of Massachusetts In il 
of ‘Technolog Tit wartinn 
of the Office of Scientific Re 
Development. Doolittle 1 
National Advisor 
mautics and the Aun 
isory Board. Chip 


chairman of MII metallu rt « the 
) Bu ly 


lucation me pa 
e Greatly increase the prestige f 
What's Needed nd scientist 
Pelle sush and Doolittle wer 
nt on what 
n immediatel 
i meeting th Russian threat 
- 


nccaca 


e Provide more money wherever 
trengthen present defense parti 
Command, mi 

nti ubmarim cttort 
h ind ck clopme nt 

rgency of the situa 
immediate and sub 
military budget 
tl it mone’ l not 
t al wreed lack of 
min the recent | t 

I i Cal h 
¢ Improve organization of the defens 
t i o that no pr 


ved down 


now im the 


\\ 


Teller: Immediate trengthenim 


DR. EDWARD TELLER 
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Shock Wave Forms on Diving Regulus 1 


Shock wave building ahead of a Regulus 1 missile at supersonic speed in a terminal dive is caught in unusual photograph taken by the 


Sandia ( orp Behind detached shock wave can be seen faint light lines from fuselage marking expansion waves Atmospheric conditions 
Shape of wave indi 


made it possible to photograph the shock waves, usually only visible in Schlieren photographs taken in wind tunnels 


cates the missile was traveling at Mach 1.1. Picture was taken through a 60-in. F5 reflective telescopic lens at a distance of 1.5 mi 


SAC | ridding plane ind crew ma ircful study of the iL nd b one-third ind increasing twice 
base mad plane Doolitth logical warfare threat fast he ud. Russia gToO nationa 


by Sen. Stuart @ Doolittle: All-out effort on an anti product now 1 ibout one-third of ou 


Svinmnngton (D.Mo urged increased missile missile and the complementas ind increasing half again as fast 


3 production ind called the B-34¢ missile-detecting radar is needed now Russian students finish high hoe 


shich still outnumbers B in SAC Ile also urged immediate work on radar in 10 vears to our | ind have | 
of the hour ix-dav week Doolitth idl \| 


dispersing 


replying to qin tion 


obsolete detection, imcluding extension 
leller ilsa ccommended mor ca arms of the detection network; im high school graduate have tudied 

provement of Ai Defense Command lgebra, geometr trigonomett ni ul 
marines and greater emphasis on passive md ‘Tactical Ai Command aircraft and 14% of U.S. student wd thy 
lefense—pr ib] neluding a helter | ed airlift for the Army. He also had ilculu All f 

program to protect against fallout and | must mamtain a und econ ler 

firestorms, dispersed stockpiles of food ) 1 high moralit o withstand é All take fou 

truck ot oO Russia ( r that ma t ne. five, 10 hemustry Here. one third 

the na ora LOO veat Doolittle uid Maj car of chemist 

Doolitth i! vict 


money for nuclear powered missile sub 


machime tool 
lal an completel cripple 
tion. even with an all-out attach ain (Gen. Bernard Schreve ommander ot 
in nMportant part of the “deterrent USAT Ballistic Missile Division, told double imeentive tem 
ar ugegested draw him a week before that the imtercon cop vhich he would m 
midividual ind COMpan tinental ballisty miissil ogram ha 
nd he would not nough funds for pr 


ram Rather ( pom vhec 


miilita i waist hands ip ma ( | ced KE . I - Fj 
re dl “ help then Doolitth . on sngine cing ies 
ibourt uthach i in intermediate range llistic 1 T | | 4 o 
- bnpegnmndis. 4 ested on Britannia 
rl ) Vou “ i cT 1 i if 0) ( \ b 

USAI Tho ind rl London—Brist 


il iit 
dhe has been am on 


( wm 0 i} \ I humped 


; ; 


nnmittee fo has it that a 
he believe re ( Jan ] i 
ft these t ro { onal 


moon 

@ Bush Iexpressed son 
hyve id holter 

the futu 

think it 
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; 


t out undci 


modihication: new heating é ‘ immed itor 
lorty-two technicians were aboard Ihe two inboard ’ ‘ ith bighter Sq 

the Britannia, as well as two observers mereased heat ipphed to oO 

from British Overseas Airwat the air entry duct, which Oo Kaman Aircratt Corp 


Bristol's chief test pilot W alte rib heated by gas at 180-30 | cad H-43A and I1-43B 
ptain t standard 1S0C 1 bee f | USA] 


plane Ca] iil rie 
If the Singapore trials and other pr to the rear of the curved wall of th 
+] ; 


ire successful, BOAC. hops intake at the bend directin 


non-stop tran itlantic passengct the engine compre 

with the Britanma on Dec. 19th Bristol 

Both dc-icing techniques mn the tribution 
Britannia at Singapor howed rood 


ind ngs at Farnborough Hindustan Aircraft 


outboard engine mult News Digest 
of them—are fitted te 

of the intake duct. ‘Thes 
long the inner surface North American Aviation’s ( 
of the intake in ord Division is producing aluminu 


boundary laver and wnels for commercial buildings 





mulating on thi tion 1h ompany has | 
totaling approximately $4 
ix ches apa furnishing curtain wall fe 
ipphed bi necan 0) I building Holl A 
ircing the intah Chica 
ianifold from the cabin a i hh COMprise bendin 
pping taken fro 1 forming operat ns on 
of the cngine comp ‘ iluminum ext 
i! tappe 1 from the 
or } pproximately one-half 
When thi in Operation if 
ht | f power and a sm 


f fuct consumptr 


itt po rforman 


ing altitude 


Gannet Modified for Training 


aircraft, cde signated the | Vik > has been develope 
Powerplant is Armstrong Siddelk ou Niaml tras tocogore 


lrainer version of the Fairey Gannet antisubmarine 


lustructor sits in the second seat, but has the help of a periscope for v isibilit 
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EXPLOSION of shaped charges was photographed with Baker Super-‘Schmidt meteor camera 


at Sacramento Peak Observatory in New Mexico 


the « xplosion 


Pellet track can be seen at upper right of 


Camera is pointed almost directly towards the zenith. 


USAF Launches Artificial Meteors 


Bedford, Mass 


laure he dl 


Artificial 
Acrobee test 
cket 54 Mexico, Aun 
lorce Cambridge Research ¢ 
caled last week The meteor 
blasted to a 
ot shaped cx 


meteor 
from an 
rake ove New 
enter re 
wert 
iluminum pellet 


+ U0) mph by 


peed ot 
mcan 
plosive charges placed in the nose of 
the rocket 

At least two of the aluminum pellets 
umed to have maintained suf 
hoent clocit 
earth's gravity | 

» OOO mph 
used to obtain information on density, 


of the 


if¢ pr 
to escape from the 


cape velocity is about 


The experiment wall be 
olat 


vind ind temperature 


itmeo phe re 


Research Program 
Launching of the pe llets is a part of 
the research program of the Geophy ICS 


Research Directorate of AFCR( ind 


Acrobec 


haped charges 


NOSE of 


of thre 


rocket showing mounting 


vas under the direction of Maurice 
Dubin. Fabrication of the charges and 
etting up of the rocket wa 
Professor I. Zwicky of the (¢ 
Institute of Technology and Dr 
Poulder and M. C. Wells of the 
ford Re Institute 

Launching was from the An 
Acrobee launching tower in 
Mexico. When the rocket 
iltitude of nos 
taming three shaped charges wa 
rated from the 
the rocket to preserve the instrument 
from the blast 

The nose section coasted to an alti 
tude of 54 mi 
detonated. The 


having an 


done by 
ilifornia 
I. ¢ 
Stan 
‘ irch 
loree 
New 
reached an 
35 oi. the section con 
sepa 


instrumented part of 


where the harges were 
bright 


ipproaching 10 
PI 


blast wa er 
intensity 
visual magnitude 

It was 
observators 


Palomar 
with a 
other ob 


observed at Mount 
ibout 600 mi 
than ar 


wat 
brightness greater 


ject in the sky 


Pellets Photographed 
One of the pellets wa 
ifter the explosion It 
about 
about as bright as Venus 


photographe d 
brightness was 
which i 


visual magnitude 


Other ittempt have been made to 

fire artihcial meteorite beginning im 
1947 with \ rocket nut this os the 

first uccessful launching 

Scicntist it AFC R¢ fick 
ch meteorite will 

tool for research into th 

upper itmo phere 

baring f the artif 


metcorit 


nt that 


crful 


ryt 


lechnique Converts 
Heat to Electricity 

New York—Technique for direct con 
heat electricity 
night find application in missiles and 


ealed 
Electri rescal 


ersion of into which 
high-speed aircraft, was 1 
week by 
laboratory 
New. thermion I 
the laborator' tage ha Conve}! 
of about 8% but a 
than 30% appear 
eral Electric say [sy 
efhaenc 


General 


cthaenc' ngure 


mor po ible, G 
comparison 
of a modern ste 
around 40 
efhciency of new 
roughh comparable to that 
with 


higher 


ersion 
turbine-generator 1 

(Conversion 
Vict l 
semiconductors and con 
than that obtainab! 


using conventional thermocouph 


tainabl 
ice rably 


Conversion is accomplished by mean 
of device which re 
diode When one of the 
called the cathode 
to temperatures of 
boil off its surface and 
peed to the econd 
collector 
flows from the anod 
load ind back to 


lonized gas in the 


emble i ga filles 
element 
or emitter, is heated 
round 2,500F, ele 
tron travel t 
high 
called mode or 
Current then 


external 


electrode 


through in 
the hot 
tubs 


cmiutter 
envelope i required to prevent 
charge (electron 
block electron 


entional 


build-up of space 
otherwise 


Unlike 


need not be 


vhich would 
flow in the tub 
tube the emitter 


con 
coated 
vith clectron-emitting material 

Electric's 
basically is 


General thermioni on 


ertet 1 low-voltage source 


ibout 2-3 vida under 


producing 


ypen-circuit conditions Individual 
cells can be cascaded to produce higher 
oltage Laboratory model has pro 
duced approximatel 4 amp. per sq 
cm. of emitter area, according to Dr 
W ilson, but he hope to the cur 


rent density to ipproximatel 10 


TAs 
imp 


q cin 


GE'S thermioni 


converter 
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THE CONVAIA JET 88O WILL OFFER YOU COMPLETE LUAURY 


"ITwo on the Aisle! 


Luxurious in every detail, the Convair Jet 880 will off 


in the new jet age first-class two-abreast seating 


the 880, with a cru 


vorld’s fastest ty] 


addition to unmatched luxury 


miles per hour, will bi the 


CONVAIR 


A DIVISION OF GENERAL DYNAMICS CORPORATION 





Flag-raising day at 


another great new 


Olin Aluminum plant 


expan 


Uitra-m 
Olin Aluminum Sheet MV 
add its production to th 
quality Aluminum flowing t 


nation from four ¢ n Alumur 


Flag-raising day at th 
important new chapter 

Olin Aluminum. New ore 
plants and wire and cable 
under construction. With the 
facilities, Olin Aluminun 
initial annual volume 


quality Aluminum. And 


This new Aluminum will be 
pecifications. And the uni 
quality and service by whi 
delivered to you will help 
manufacturing procedure 
efficient pr duction fr 


If th the kind 
long been looking for, write 
availabilities t ur new pern 


Aluminum Div n" 


400 Park 
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Progress with Y ime A\ Ni 


Nev 
Titanium 
alloys 


developed by Mallory-Sharon 
for the missile age 


Two remarkable titanium alloys developed 
by Mallory-Sharon’s Research Laboratory 
further extend the usefulness of the 

metal in hot environments. This development 
promises more and more applications in 
rockets and missiles for titanium trongest 
metal per pound of weight in it 

temperature range 


Commercial introduction of these new 
alloys culminates research and development 
over a two year period. In the intensive 
evaluation of both laboratory and produ tion 
ingots, thousands of individual tests wer 
made and analyzed. The result 


The first new alloy (MST 821) is a weldabk 
heet and bar material which offers 
trengths equivalent to similar titanium 
illoy at temperatures two hundred 
degrees higher. This exceptional advantag 
is maintained in the range of 400 to 
1000 degrees F. 
The second new alloy (MST 2.5AIl-16V 
offers remarkable ease of fabrication 
for a high strength material. Sheet metal part 
can be readily formed while the alloy 
is relatively soft, then can be heat-treated 
to high strengths. Heat treatment more t/ 
riple ie trength level of thi alloy 
> As titanium’s future in our air defe1 
grows, it is likewise proving its economi 


’ . WY 
M A L LO R _ 7 C Ss Hi A R @) N dy intage In new indu tri il ipplr ition Let 


. Mallory-Sharon, technical leader in tit injum 
fa ’ 


| ; y ; yey 4 
MALLORY- SHARON TITANIUM CORPORATION: NILES,.OHIO le ip you design ahead with thi new metal 


of titanium and titanium alloy sheet, strip, plate, rod, bar, billets 
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Airlines Press for Financial Stature 


Carriers tell CAB of difficulty in finding money for 


new equipment as fare increase hearings continue. 


By Ford Eastman 


W ashington—I earings in the General 
Investigation move into 
as airline officials 
ind financial experts continue efforts to 
that 
competitors in the 

Largest portion of the time 
now has been taken up by American 
Airlines whose witnesses have been lav 
ing the groundwork for the 
tention that fare 
they are to mect their obligations to the 


Passenger Far 
their third week today 


urlines are 
money market 


prove domestic poor 


up to 


uirlines’ con 
must be increased if 
public ind investors 

Airline 


peti orde! 


will take the stand in ilpha 

during the next several 
weeks, cach presenting witnesses attack 
problem of competing in th 
money market from different 
\ll 12 domestic trunklines in 
to the Air Transport Assn will have an 


pportunity to be heard 


ing th 
ingle 


iddition 


Rate of Return Study 


have been divided int 
sections—consideration of rates of 
return, forecast of 
the future 


other rem uning issucs 


Che hearing 
three 
uirline operations in 


ind com lusions embod ny 


Purpose of the testimony now being 
presented in the rate of return study 1 
to prove to the satisfaction of the Civil 
Board that the 
tanding of airlines is not strong enough 


\cronauti financial 


to raise the sums of money necessary to 


nove into the jet igt 


Major reasons adi 


for virline 


mced by the indu 


poor financial standing 
ire 

¢ Karnings have been spotty and even 

in the best vears have not been sufhaent 

to compensate for the bad year Pre 
ithy, earnings are being depre sed to a 


point where management ts forecasting 
losses in the near future 

e Rate of return on investment and thy 
operating proht margin are too narrow 
for an industt with the 
haractersti of the 
madustry 

e Present 

nough to 


lt in a fair and 


ccoononil 


ur tr inmsport ition 


fares are not high 
that wall 
reasonable rate of 


airline 
permit carnings 

turn OF a 

Airline 


it r ¢ ich 


ife margin of proht 
differ on the rate of 
individual compan 


return 
iwree it should be mn 

Amencan Airline ct 
return at 12%, a profit 
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margin of no less than 7 ind, to gain 
that goal tied that far 


have to be increased by | 


witnesses te 
would 

l'ypical of the difficulties facing au 
Airline 


hnancn 


lines is American own problem 


in completing it irrange 
ments. It Ameri 
ordered Boeing 707s and Loch 
Klectras to complete the first 
transition tft 
finance thi the oc 
million without to 
However fo go int 


idditiona 


witnesses said in ha 


heed 
phase of it turbine al 
craft. lo 
borrowed S13 

difficult 

the second phase 
long range jets and intermedi 
idditional 
It estimated that | 


needed tron 


MN pan 


iti h 
ind bu 


‘ 


range plane in 1) million 


will be 


million would be 


required 


nice 
At th th fii ing wa 
irranged for the first pha the con 
pany a that its carning 
not fall below thr million 
level for am through 1960. Ulhv 
carning it nd, woul permit th 
that dumnn 
) the debt would 
" 


tin 


woul 


Lillie d 


equity base to imecrease 
the peak period in 19 
he 9 of it equit binancia 


witness iid this ratio i mo line 


Earnings Trend 


Under those cond 
felt it could offer | 
market to not 
further 
ipproximateh () 
Then through the 
compan felt it 


to reach the 


the open 
its equit base 


mill 


million 





Denied 


Petitions of five 


Petition 
Washington dome 
tic trunk air carriers requesting reconsider 
ation in the Suspended Passenger Fare 
Increase Case have been denied by the 
Civil Aeronautics Board. The airlines had 
applied for fare 
6% which the CAB turned down last 
The CAB said its action does 


not affect the pending General Passenger 


mcreases amounting to 


September 


which is currently 


a CAB examiner and 
trunkline fare 


Fare Investigation 
under way befor 
covers the entire domestic 
level 
Airlines 
the Six Percent Case were Capital 
World, United 


west 


asking for reconsideration in 
Iran 


North 


American and 











iddition 

thm will tx oo high t 
tantial ui through Dorr 
th mom that « 

quit hnanci 





Kastern Letter Gets CAB Warning 


W ashington—l astern Eastern board chairman, CAB Chai 
Smith, Amerncan umed last week by the i] man James Durfee said 

OnoOmn mdsthe ; nauth Board that atte We recognize, of cours 
| d kigment 1 ai pplic ints before the Board have 


that all 


vite nev md the the 
the CAB ’ rs not brought 


the airline in will not be toler : other interested person with the fact 


right to icquaint their stockholders and 


rative if the regulator Soard said it nd the merits of thei ipphi itions am 


match the trick which after receipt ot 1 cCOp 


: 
tsclf is making in tech in bkastern 


to the ictice governing proceeding 
those pplication irc tf 


noes and public CTVICE ppeared to ted upon 
in our judgment 


fluence a Board decision 
with which A'( it¢ nel 


Smuth d that traditional ipproache i 
| methods ce cloped in the fields of Ihe letter, according 
entional pubhe utilit regulation ‘ vritten by Robert Ra eC] oncerned is not a perm! ible one and 
out substantial i pre ident in W | ‘ton, and gon bevond the bounds of proprict 
transport in directed to Bruch & Ce i Minneapo It is im substance the olicitation 
hn omeo tockholder. It set forth the nature efforts by non-parti to 


of busi ) rl ipplication in the Chicago Board's judgment on the basi 

1¢ Board record consideration 

ed trom CAB said that, in 1956, the Board 

iuthorits directed a letter to Ram peck concem 

ointed ring ing Eastern employe circularizing 

| ‘ id been materials purp rtedly designed to enlist 
ird said the |e ecih the assistance in persuading the Board 

the Florida 


' 


vin ¢ 
opposed 
cnyo i 
on msoftal 
Pusanye ine 
oncermed 


the tabilit | that the recy 1 nig \ tt change if decision in 


tandard utility » it ngressm ind sena l'exas case and req ue ted cessation 
iirline 0 r directly to tl er con In view of the nature and 

that character of Eastern ction ¢ 
vhether o1 tern ipplication be nted. ‘The contrary to the Board principl 
the letter practice the letter read the Board 


ma pipe line compan 
the other hand must deal with ting the procecding I iv 
cler vho ftirst deci 


it to take a trip then by which mean hoard ud it assum 
rail, motor constitutes part of ned program beheves that ippropriate step ho 


le in an be taken by Eastern board of dire« 


to guard against any further r 


f available transportation 


immer, private automobile or air) and to solicit Eastern’s stockhole 
final which ailine to take if the trip effort to clicit upport 
TT In a letter to | Cke f similar incident 





Production Moves Ahead for Boeing 707 


production airplane (upper left) has acquired markings since recent rollout and the second and third airplanes are near 
turned over to the Civil Acronautics Administration 


birst Bocing 707 
First airplane, which will make its maiden flight this month, will be 


Next two, also destined for delivery to Pan American 
Production has begun on the number seven airplane, the first of an 


completion 
Airways later, will participate in these tests. All three 


initially for certification tests 


’.120 powered by Pratt & Whitney JT3 (J57) turbojets 


we model 70 
wwe scheduled for late 1958. American will get its first airplanes in 1959 


order for 30 from American Airlines. First Pan American deliveries 
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RECTANGULAR layout of Los Angeles International Airport plan (top) has concession building in center, spider walkways 


leading from it 
to ticketing buildings. 


Beyond on ramp are satellite loading buildings, connected underground to ticketing buildings (bottom 


Los Angeles Starts Jet Age Terminal 


Los Angeles—Construction of a $4 restaurant and concession building wi my it 
million jet-onented passenger terminal be clevated to aftord an overall 
it Los Angeles International Airport — with spider walkways to the 
begins this month and is expected to md terminal unit In 
be completed in January, 1960 (AW center complex wall be 
Nov. 4, p. 45 


parking 
ak 
mai 


ind cocktail lounge, employe cafet 


Work will be speeded to mect an hop ind services for the publi bina 
micreasing trafhe load, and in anticipa design of this re 
tion of jet transports. Present figure of — decision of the airport 
+2 daily aircraft movements is « xpected concessionaire 
ce to 1,000 daily by the opening Kach airline will 


taurant 


building serving as a ch 

New passenger terminal area, covet passengers and baggag 
mg 265 acre 1S expected to accom Large signs denoting 
modate 9 million passengers im 1965 line will direct passe 
ind 13 million in 1970, with provision point 
for even further expansion, Layout con Underground pa 
ists of a rectangular arrangement with ind baggage lead fr 
iirline terminal buildings s loc ated around to satellite building 
the perimeter operating as independent — craft loading are 
unit bach itellite 
Com torv below airfield level th lobb ind takeoft 


of the rectangle ; contain waiting 


Teno 
+S-acre parking area for nt and cocktai 

in additional 2,400 auto parking ind other ser 

paces over present faciliti Scheme f 

his can be expanded ‘ oublk buggag 


i 
| 


Op I 
CccAIng 


of the 
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PASSENGER channel leads into satellite building around which planes are parked for load 


ing. Other channel from ticketing to satellite building may handle baggage by cart, train or 


conveyor bet 


rye i ill identit 
vithin the 
even floors for Civil 

\cronauty Administration 
ind equipmcnt 
Lower | | 

cs for the Lo 
\irport 
Constant ty 


tor 
personnel 


ot the 
\ngcl 


will be ofh 
Department ot 


towel 


insportation wound the 


cntire compl 1 planned 


tem to be 


using a 
st transportation 
iperated 1) 1 conc 
estimated total 
ran vill ost S46 


MOTLAIIE 
nnprovement pre 
million, including 


million construction costs plus land 
qui ition 


fee 


engineering and inspection 


Airport Plan 


Construction schedule 


will be 
costing > 


© Construction done m= four 


Phase | 


immediately and 


million, wall 


pha ( 


begin will include 


construction of new cast-west runway 


ind taxiway and external service road 


relocation of department of airport 


pr cnt niintenanee vard ind develop 

ment of mamtenance area for joint use 

bys maller aw carners Kast-west run 
iy wall be 9 ft. initially, with pro 

vision for lengthening to 10,000 ft 

@ Phase II will begin about May, 1955 

Cost of thi timated at 


6,50 grading of 


phase is ¢ 
| 


include north 


md south iprons, excavation of center 


rectangle, construction of underground 


pr ChHECT ind baggage channel under 


ground utility water and sewage 


toms, dramage, remforced concrete rr 


lengthening of 
to ¢ + ft 


tuning wall existing 


north-south runwa 


® Phase IIL, costing ipproximately $2] 


} is scheduled for contract award 
in September 1Y 


tion of ti 


includes construc 
itellite 


entral area burlding including 


Keotin ind building 


42 


restaurant and cov 

trol tower. Construction 
pleted in January, 1960 
© Phase 
I to 


IV, costing abor 
contracted in bebruat 1959 
nd ompleted mm De nber 1959 
This ime pa g of raft 
parking areca and internal road 
ing for aircraft 
will be included 
More 1.500 


ployed b 


lucle ipron 

Light 
ipron md ct ilso 
ll be em 


than WOrkC! 


contractor nm the expansion 


prog itt 


United Places Order 
, ‘ = 
For DC-8s, 707-720s 
Washington—United Air 
idditional 10 
DC-8 long-range jet 
of Boeing recently announced 707 
() medium-range jet AW No 
p. 4 for 1960 deliver 1 hie 
inarking the second phrase of | 
will 


| pl iti 


Lame l 
Dougla 


transports plu 1] 


ordermg an 


order 
nited 
re-cquipment bring the 
urline’s jet fleet up to 
ing 30 DC-Ss already on « 
delivery, at a total cost of 

Boeing says the 
will be capable of cruise 


program 
includ 
rder for 1959 
million 
new four-engine 720 


peed ibove 


i 


600 mph ind will carry 100 to | 
passenger It is to be powered by 
of the Pratt & 


commercial 


new, lightweight 
W hitne Jl , 
the | with a dr 
1? OOO Ib 

United vicd—sthe 


maximum takeoff weig 


version 


00 Ib 
md wall require horter airport runwat 
lengths than the long-ray 000 Ib 
DC-§ It 1 cheduled to be ipal ic O 
operation into and out 

now 


1X 


ud the + 

linn lon range 
everal cal \ we cr 
} 


plans for the 


requirem nt 

tallize 
equipme nt requirce 
to convert entirely to turbine aircraft 
Patterson ud mor 
units will be added in the 


Cal to pha ‘ out the 


intermediat 
intervening 
medium-range piston aircr ift 

United said it expected its th 
we stage will be an order for 
for its short-range 

} 


it ud, will be 


cegment Ih 
po tponed until 
the long and medium-range equipm 
programs ar vell advanced 
Ihe company arranged financing ¢ 
million in 19 when it 
placed its original order for 30 Dt 

Patterson said 


compl ted tor an 


taling $150 


irrangement irc being 
idditional S101 mul 
credit from a 
birst Na 


form of bank 
he ided by the 
ot New Y ork 


hon im the 
roup of bank 
tional Citv Bank 


Continental Air Plan 
Offered by CAA 


Acronauti 


pened the 


W ashington—Ci 
ition vesterday « 
cal r + O00 tt 


i¢ 
ontrol CTVice on inl 


ninasts 
tinental air p 
trafhe 
ba 
Previously, the CAA had offeres 
he control service only on the 10¢ 
of designated federal 
round major terminal Over the 
had to 


rile irwa 


one 


remainder of the 


lirspace pilot 
rely entirely on ee and be ecn 
method 
Commercial 
the $+,.000 ft. of iltitude and 
will have little opportunity to tak 
idvantage of the CAA traff 
after the introduction of 
At present, the program 
benefit the substantial 
trafhe 


above 


is means of cparation 


iirlines now seldom ff 


ibove 


control 
tem until 
jet transport 
will 


volume of 


primarily 
alread 
utilizing the 4000 ft 

CAA pointed out that handling of 
trafhe will give the 
in opportunity to operating cx 


military jet 
All pace 
the mailitary Cnc 
gain 
ind time to install more facil 
train the 
comprehensive 


pcricinice 


tK ind people 


required for 
the more control pro 
ram that 
commercial jet 

Control of 
is the first 


program. ‘The 


will be needed when the 
irrive 
24.000 fr 


tage of a three part 


lirspace WOT 
long 
range next step wall be 
the lowermg of the floor of the n 
rea to: «215,000 ft 
reaching levels now used by pre 
cil with control still 
m an optional basi This is expected 
become effective by next spring 
CAA Administrator Jame  o 
the CAA hope to have the 
ent and personnel capability for con 
trol of all aircraft at high altitude 
the | v | By then 


tinental control 
urized 


transports, but 


equip 


iat 
« in 
9 
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Rickenbacker Caustic on Fares. 
Wants 15% Stopgap Rise Now the aia 


forse 
New York—Airline industry stock Rickenbacker remarked that © Tapping of t! 
ire 1 good short sal members of rate they're going, there won't be th url Da 
the New York Society of Securit of u left by the time 
Analysts were told by EF. V. Ricken is handed down 
backer, chairman of Eastern Au Line An enormous ma 
Rickenback« called for an immedi fled with the Board id | nount ¢t 


‘ranting by Civil Aeronautics Board incidentally, none of 


' tt ; 
id © Reduced = operations 


of a 15 fare increase in standard ré 
passenger re pending the outcom« After all the “toil 

of the Gr Passenger are Investi ins hearmgs, Rickenba " 
gation Board could arrive at no better solution | 


Thi topgap increas he nd, 1 than the one that 1 wailable ¢t it 


om clementat tep the Board in toda‘ .. 4 to grant the | in 


take ‘‘to bring our badly listing industry 


Unthinkable Alternatives 


ihead The astern ofhcial 


, . ao confidence that the board 
Deteriorating Position the increase in passen 
yt 


" 


back on an even keel with power cnough 


to move 


Otherwise the Eastern chairman tariff He said the “‘ 
varned, it will take at least vear for ible ilternative vcr 
the “‘laboriou procedure to be com @ Cutbacks in orders fo 
pleted and no one can tell what posi This would cause a k 
tion the airlines will be in by then. He those carners who hav 
uggested that “many more times | payment ind would 
might be required to restore the carrier blow to aircraft manufac 
to health if present conditions are al thi ery time ie face 
lowed to go uncorrected.” nendou problem of th 


Regarding the pace of the hearing to do with vital national def re will always 





> ee 





a 


East Germany’s Jet Transport 


Kast Germany's medium range jet transport, reportedly designated the Baade/Bonin B-152 (AW 


Nov. 4. p nected in this draw 


ing I he ms Cup oC o ix completed next 


May. It will cruise at 500 mph., have a 1,500 mi. range, and its four jet engines will develop more than 27,000 Ib. total thrust. De 


say the plane will be capable of achieving a takeoff run of only 2,620 ft. with a full load. Similar planes require about 4,000 ft 


40.70 passenger aircraft, conceived, developed and under canstruction by the Fast German 
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AVIATION’S 
SHOW of SHOWS 


INTERNATIONAL AIR SHOW 
AND EXPOSITION 


MASTER FIELD, MIAMI, FLORIDA 


Air Capital of the Americas 


JAN. 22-—26, 1958 


|, = 





; A World-Wide Market for International 
EXHIBIT AND DISPLAY SPACE ' Producers in the Aviation and Allied 


AVAILABLE AT THIS GREAT SHOW Industries Ta) the Winter Vacationland of 
the Western Hemisphere. 


CASE OF WORLD AVIATION — LARG- More than 450,000 aviation-minded visitors 

and spectators anticipated. 1,000 acres of 

EST EXHIBIT AND DEMONSTRATION OF exposition area. 100,000 square feet 
exhibit space. 30,000 square feet inside 

INTERNATIONAL AIRCRAFT AND ALLIED exhibit space, ramp areas, booths. 
Thrilling flight demonstrations. 

EQUIPMENT EVER ASSEMBLED New record attempts. IGY Exhibits. 


oui 


’ 





Exhibit epace open to all manufacturers of aircraft 
equipment, communications and to air carriers, 
a ea § SSSR SERS eee eee 
EARLY SPACE RESERVATIONS SUGGESTED o Write, Wire or Phone Today for Complete Details 


hil INTERNATIONAL AIR SHOW & EXPOSITION, INC. 
McAllister Hotel, Miami 32, Flerida « Ph. FR 7-1795 





terested in exhibiting at the 1958 Show Jan. 22-26. Please rush 


= = 
° 


HONORARY COMMITTEE: 


schedule and ali details 


2 « 


G. T. Baker, President National Airtines 


Gen. R. McC. Pate, Commandant 
U.8. Marine Corpse 


U.S. Senator George Smathers, Fia 


» 
: 


U.S. Rep. Dante B. Fasceli, Fia 


Col. Joseph Mackey, Mackey Airlines 


viby v - 


—_— 


. 








raft, but it wall be 
wn in the future 
e Use of the operating ratio formula, 
ither than the rate of return. would 
ot encourage mefhciency because it 
mild be guarded by competition 


‘ . 
Subsidy Payment Boost 
Predicted by CAB 
Washington—Slight increase in sub- 
payments for air Carner operations 
predicted by the Civil Acronautics 
Board for kiscal 1959 after annual de 
mK nice ly + 
l otal subsidy accrual for 1959 is esti 
inated t 540,725,000 a compared 
with $40,612,000 for Fiscal 1958. Ai 
carricr subsidy for kiscal 1957 is esti- 
vated at $41,110,000. It was $43 
100 in biseal 1956; $45,785,000 in 
ind $64.309.000 in 1954 
innual service mail pay and 
port, the CAB said subsid 
estimates for local service carriers con 
titute more than 70 of the total r 
quirements for 1959 This doe not 
reflect the impact ~ route awards which 
may be made in proceedings now beings 
ed b the Board ( AB nd new 
ward ind re-cquipment pre 
ould increase the estimate | 
56 million 
the local service carries thi 
d the major portion of the sub 
estimated for 1959 wall be required 
helicopter operators and the carnes 
viding Alaskan service 
Local service requirements are esti 
mated at $29,722,000; Chicago, Ne 
York and Los Ange le helicopter opera 
tors at $4,415,000: States-Alaska opera 
trons at 78,000; Intra-Alaska Opera 
tions at § 1000, and Latin Ameri 
n operation it $781,000 
All domestic trunkline operations ar 
expected to be subsidy-free in Fiscal 
1959 as well as all international opera 
tion . Braniff Latin American 
CTVICE two carnicrs operating m 
the Hawaiuan Islands became subsidi 
free during Fiscal 1957 
The service mail pay for all carners in 
159 is estimated at $ 214,000, an in 
isc of more than $4 million over 
S estimate lon-mile rates for cach 


ire rencrally the mec as cst 
1958 and 1957 


ind increased mail account for 


Expanded 
case in pavinent 


Allegheny Sets Record 
For Traffic in October 
Allegheny Anrlin flew 12 mor 
enger-mile in October than it did 
1 the ime month of last vear | otal 
is 7,151,700. The 1957 performance 
ober record for Alleghen: 


the first ten months of 
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AIRLINE OBSERVER 


tight squeeze lt of the 


> Airlines are becoming victims of 


! ; 
growing battle between Air Line Pilots Assn. an lig wit Inter 


national Assn, over thi composition of jet 
18, p +3 
crew member hould qualify iS pal 
threatens to delay inauguration of ject t 
irked that Pan 

\ nN providing 

not fiy the jet 

on the make up 

Boeing 707 turbo 


Oppo ition between th 


P At least one international carrier regrets having contracted for summer 
transatlantic charter flights because of carly signs last spring that passenger 
trafic would experience a sharp decline. As the volume of trafhe began to 
reach for new heights despite the late start (AW Oct. 28, p. 38), the carrier 
sought to cancel its contracts in hopes of benefiting from the unexpected 


surge in business 


> Airline ha 
competition iccorTdl 
ac ud United 
load factors about 


ompctition 


' 
least, for an 


nmauth Bo 


> User charges on airports, airway and navigational facilities and meteorologi 
cal and rescue services in Australia will be increased by 10 Jan. 1. ‘Uhe 
Australian government is also establishing a committee to settle disputes on 
domestic fare structures, routes, freight rates and scheduling 


© Watch for som 
that the 
ing in the red. Rails 


MicrTcuse 


railroad were of a 

lines today and that the airline 
repa ment 1 expected Railroad 
for which the | ! 
reduced rate Secom 

form of loans whicl 


P Air cargo trafhe leveled off slightly in October after climbing consistently 
during the first nine months of the year. Despite the lack of improvement 
in November, scheduled airlines will still show a 25 
trafhe volume for 1957 over the previous year 


mctcuse th alt Ccuro 


> ( ipital Airline 

of 60 Vickers Vi 

monthly installment 

present crit il financial condi 
vear, (¢ apital howed 
410 on the ile of an How 
i net lo for the penod 


in Oper tin 


purchase notes i 

> astern Air Lines is forecasting a 40°7 to 50°7 drop in net earnings below 
those of 1956 when the airline showed earnings of $5.17 per share. Operat 
ing revenues will increase approximately 17°07 over 1956 


© Air trafic controll 
ParOrarnnn radat d 
promis for cttecti 
11s ot Vol in for 
charge that \ 

















New School ixpected to Enhance 
American’s Bid for Stewardesses 


By Craig Lewis 


Airlines has 


training 


it. Worth 


in claborate 


American 
pened tcw ince 
facilit here md the 


American a 


handsome new 
favored 
intense 


chool give posi 


tion im the mereasingh airline 


ompetition for women to serve on ex 
panding transport fleets 

\merncan hool is just the latest 
ign of the cramble the 


themsclve nm ove! 


ompetition 
inline found 
thre past te cal 
they teward force to 
reased flight ipacit 
the traditional! high 
i Stewarce rath 
An Amencan Aulines an 
problem 1s the elaborate 
built here te repla e the old 
(Chicago Midway Airport And the 
eck-long dedication ceremoni held 
here last week left no doubt that thi 
hool ws the Amencan man 
rement eve 
\ week of 
American's board of director 
monthhs chool 
fhoial dedication ceremony 
Speaker of the House of Representa 
tives Sam Rayburn headed the list of 
dedication speakers, and the first stew 
imived from Chiu igo to take 


cl thi chool ind ZO to vork 


have 
trving to expand 
handl in 
faced with 


turnover rate 


while 


ver to thie 
Coleg 


chool at 


ippl ot 


ended when 
held it 
he fore 


ccTrcemon 


meeting at the 


ircle cla 


Layout of School 


American Steward 
tructure 


chool I ' 
rambling two-stor ‘built of 
West Texas fieldstone and set m a 

icre wooded area acro the road 
Amon Carter Field. The $1 mil 
facility has a swimming pool ind 
tennis court md eventually it wall 
have i pit h-and putt golt cours The 


from 


hon 


lands iped imipu l ci losed b i 
fence 
of the 


| 
contemporar fashion 


chain link 
I floor 
olortul 


chool I cle ined 


includes four classrooms, a recep 


and 
tion recreation arca ifeteria 
ind kitchen, and a beaut Up- 


tau the girls live in paciou 


room 
salon 


room 
Most of the bedrooms are linke 
ute of two room vith 
facilitu them Ne 
incy is four girls to a room, although 
they will handle five if necessary. Nor 
mal size of a steward cla will be 
120, but the school will take class up 
to a maximum of 149 girl 
it will turn out ap 
tewardecss 1 year 


d in 
bathroom 


between rmal ten 


American figure 
proximately 1 000 
it the new training facility 

If the 
be expanded to 
Ihe { 
vith an 
ind some of the 


enclosed 


need arise the chool can 
lasses 
haped building in be losed 
fourth side, 


patio rca in be 


handle larger 


extension on the 


Collegiate Atmosphere 


Ihe attraction 


oach to tewarad 


of thi ollegiate ip 
hould 


in comp ti 


p) training 
peive American ad 
with other 


intage 


tion carriers for stewardess 
recruit 

It 4 i new 
cral competition 
vhich ha 
ipacit ind busine ha 


Cdne oft the that 


inptom of the gen 
for flight personnel 
bechn imcreasing a uirline 
panded 

hazard omplhe ite 


xpansion of present steward ranks is 
the high turnover rate An average 
foward work ibout two vecar nm tore 


Last 
700 stew 


usually to get married 


he rCsipd 


il i I ill trained Ii irl 
irdesse most of them a 
Phe airline currently ha bout 1,400 
tewarce 

Qualifi itions have mt 
onsiderabl ince the pre-World 
Il da 
registered nurse A considerable amount 
of this liberalization ha m the 
past few }y s as the need for 


replacement 


he I iliz d 
War 


tewarcde had to be a 


when ! 


more 





AERIAL view taken from a helicopter shows the new American Airlines stewardess training 


facility at Ft. Worth, Tex 


I'wo story structure is flanked by swimming pool, tennis courts 


and eventually will have pitch-and-putt golf course 
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women has become mor pressing. In 


crease in aircraft size has contributed to 
liberalizing of some height and weight 
tandards, but these wider standards also 

1 bigger labor market 
timates it will interview 
15,000 candidates for next 


give recruiter 
American ¢ 
than 


more 


vCal 


Stewardess Qualifications 


l'o qualify for a job with American, a 
between 20 and 26 and 
and 5 ft. 8S in 
related to 
maximum is 130 Ib 


gene! illy con 


irl should be 
between 5 ft. 2 in 
Weight restrictions are 
heights, but th 
Some 


idered d 


college education 1 
minimum requirement for 
ipplicants 

Most Carrie! 
imilar to these 
broadened in 


have requirements 
ind many of them ha 

recent ycar And 
aren't hard and fast 


candi 


been 
in some cases they 
rules if an especially promising 
date A high 
uate, for can often qualify if 
attractive 


comes along chool grad 
instance 
he can shew some busin 
expenence 

When a girl goes to work for Ameri 
in, she gets free transportation to th 
It. Worth school, and the airline pal 
it the school, although no 


paid until graduation Cur 


her expenses 
ilary 1 


rent! tewarde salar range from 


to $370 
5500 


costs about 


from first 


American finds it 


proce Sa stew irde s inter 


icw to first flight 


Intensive Course 
At the school, American pu th 
nitls through an intensive 1 weck 
of flight 
metcorologs route ind hed 
urcraft first aid 


VICE procedure ind = general 


course which includes theor 
uirline 


familiarization 


nger care 
Ihe school is under the general dis 

tion of Superintendent Mildred Alford 
1 veteran of 10 years in Am in 
tewardess training program Super 
visor of tramimg is Mi Anne ©' Con 
nc 
Regular scho 1 dav for the train 

i nine to five affair, but Miss O'Conner 
points out that extra traimin loti 
ibsorb 
| V0) veekend 
pent taking obs« 


everal cvcning md 
during the 
vation flig 
watching regular 
And tw 
i three 
erve cach ther dinner on 
DC-6 and Dt 
what ha 
classe 
Several evening 


interview with instructor t heck 


cngc! 


ope! ite 


» night 
VCCk period the 
7 equipm it t 


been taught in meal 


iron out any problem 
And some evening ir pent im the 
beauty salon when American 

hairdressers to stvle the 
ut to ht 


progress and 


usual sho 


individual girls 
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> Northeast Aixslines flew 69. more ta n that t hy 
nuc passeng ules during the first I { ict t A ‘ it 
iw month tf LY than dunng th rt Aur ¢ linat ( 
ne penod of last year, the airline n I \ haut ’ 
t Ihe 1957 totals were 565,61] th the | n 
Cnec! ind 157.480.000 passenger Th » to he ¢ { nn fs 
le Ihe carrier inaugurated its first t ppointment of anoth 
Miami service in January. Total flight trafhe pro » ha torch 
ts Kast Coast route to Miam , | \\ } tif ‘ 
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tin pa } ind cargo service be I If | t \ 
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Convair uses Silastic-covered wire through- 
out the B-58 Hustler. This wire meets 
MIL-W-8777 specifications Because it 
Stays rubbery, Silastic is also used for wire 
bundle clamp cushions in the B-58 


4 
SULASTIL insulation stays rubbery at 500 F 


: ; Even continuous exposure to temperatures ranging 
For resistance to fuels, oils and = from — 130 to 500 F won't affect the resiliency or high 
solvents, specify Silastic LS dielectric strength of Silastic*, the Dow Corning silicone 
rubber. Silastic repels moisture, resists weathering, 
ozone, arcing and corona. That’s why Silastic assures 
— , peak insulation efficiency for electrical wire and cable. 
Get latest data on Silastic. Mail coupon today Offered by leading wire manufacturers. 


Dow Corning Corporation, Dept. 0924 Typical Properties of Silastic for Wire and Cables 


Midland, Michigan 

Please send me latest data on Silastic e Temperature range, °F —130 to 500 
* Tensile strength, psi 600 to 1500 
* Elongation, “ 150 to 450 

company _ * Insulation resistance, megohms/1000 ft 1000 to 3000 

* Dielectric strength, volts mil 300 to 500 


* Dielectric constant, 10’ cycles 
per second, nominal 3.2 


aoontes 


If you consider ALL the properties of a Silicone rubber, you'll specify SILASTIC 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 

















High-flying “‘Hustler’’ equipped with Auto-Lite D454 Wire 


find the extra temperature range performance of 


Convair’s B-58 “‘Hustler,”’ designed for super- 
sonic, high-altitude operation, uses Auto-Lite 
350 High-Temperature Wire in many critical 
applications. Auto-Lite 350 Wire was developed 
to meet the extreme temperature and other 


physical demands of modern aircraft. 


Other airframe manufacturers, like Convair, 


© Flexible at temperatures below — 80° F. 
e Smokeless 


e Resistant to modern aircraft hydraulic fluids, 
lubricants, and fuels for both reciprocating 
and jet-type engines 


For complete information on Auto-Lite Aircraft Wire, including specificatior 


The Electric Auto-Lite Company, Wire and Cable Division, Port Huron, Mict 


© No discoloration at maximum operating cable 
temperatures 


e Flame-resistant 


Auto-Lite 350 Wire ideally suited to jet ai 


craft demands. Many manufacturers find that 
high resistance to abrasion 


Auto-Lite 


COrl- 


in addition to its 
flame, solvents, fuels, and lubricants 
350 Wire reduces production cost Loo 


pared to other high-temperature wire 


Meets Spec MIL-W-8777, US AF, 
Free stripping 


Manufactured in sizes 22 thru 2/0 


vw hh 
— a ye | 
¥ ~ 
| - 
n~ 
% ' 
vania hee 


© Easy printing of circuits with conventional 
marking machines 


GENERAL PURPOSE 
- HIGH-TEMPERATURE 
® AIRCRAFT WIRE 














LOCKHEED 1-33 Jet Trainer ar, 
Wing Sections by N 


BEECH Aircraft Corporation 





BIG JOB for a small switch 


The vital function of a landing-gear indicator light demands a 
Switch that is completely dependable and environment-free 

under all conditions. That's why Beech Aircraft Corp. has used 
Cole Hermetically-Sealed Rotary Limit Switches in the more 

than 5,000 sets of wing sections it has built for Lockheed’s 1-33 
Jet Trainer... another example of how major aircraft companies 
utilize the competent know-how of smaller manufacturers 


‘ . ) ‘ Colk Electric Ci Hermetically- 
,ole tlectric CU akes > varie special-purpose switches 
Cole Electric Co. makes a wide variety of special-purpose switches Sealed Rotary Limit Switch 


for the aircraft industry, including many hermetically-sealed 360° rotation. 2 pole, doubl 
types. Whatever your requirements, write us and we will throw. 10 amp, 25 volt D.C. 
recommend the switch that is appropriate for the purpose — or 

develop a special switch to serve your particular needs 


~) 


oun Fire we : ELECTRIC CO. 


Heaters Transformers Rocket Mounts 
Ep, } > Poa 8439 Steller Drive . Miniaturized Electrical 


A ralif Substation for ground- 
sulver Uity, Ua power check-off of 
MISSILES 


TExas 0-470 


oscenms Te 





Sensitive Selector Circuit 
Intervalometers Bomb Racks Relays Switches Breakers 
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Railway I;xpress Bid Opposed 


W ashington—( 


Interest Conflict 
\ " ‘i 








marion 


ELECTRICAL 
INDICATING 
INSTRUMENTS 





Service Distinction 


WHERE ELECTRONICS MEETS THE EVE 


marion electrical instrument company 
Grenier Field, Manchester, New Hampshire 
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All-weather flight for Helicopters 


Sperry Announces Advanced Developments in Controls 


To increase the all-weather capability of 
helicopter flight has been a continuous 
research and development program at 
Sperry. The newest development is a 
Stabilizing Control System adaptable 
to all types of rotary wing aircralt 


SV 


This new miniaturized electronic 
tem is designed for partial or fully auto 
matic control to achieve stability during 
take-off, in flight 


in varying conditions 


hovering and landing 
of wind and 


weather. Use of transistors, redundant 


amplification and rugged miniaturized 
components engineered with traditional 
Sperry give the new system 


great accuracy and reliability—all within 


pre cision 


small space and light weight for eithe: 


the minimum or fully automatic system 


CHIEF BENEFITS OF THE NEW SYSTEM ARE ect omput Horizon Flieht Di 
itor ‘ vation ¢ omput 
Compass Pictorial Displa 
tor, Altitude Vertica ate 
RPM ¢ 
ndividually). if 
in helicoptes 
All-weather flight. Automat: tem sraggenne sysert 


ty needed 


Reduction of pilot fatigue. © onstant stich 


handling is climinated ement Ind 


} itor 
Accurate navigation. Precise flight: Indi 


ed even under conditions of poor 


ontrol ) 


achn V 
i 
visibility and over unfamiliar terrain 


provides hands-olf stab 
under all flight conditions 
rener- 


Control stick steering. [he pilot 


ites command signals by movin 


GYROSCOPE COMPANY 


in conventional manner 


Other Sperry ce velopm« nt 
include a new Spe 
Integrated Instrument 


copter 
Weather 
Providing 


implific d display 
for manual control, it incl 











ROTODYNE can carry a 10,000-1b. payload or 40 passengers in its present configuration, Noise suppressors are being tested on tip jet 


Rotodyne Built for Short-Haul Routes 


By David A. Anderton f f 


White Waltham, Kngland—l a 





has 90-ft. dia ( cabu head heieht i i. m onstunt chord 
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CANTED upper section of vertical stabilizer on Rotodyne cre fliaht testin 


FAIREY’S blade whirl test 


\ 


DOORS at Rotodyne’s rear open into 8-ft. wide, 6ft. high, 46-ft 
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TOTAL time on a trip compares Rotodyne with conventional airplane (left). Lower costs are claimed for Rotodyne in comparison to con 
temporary single and twin-rotor helicopters (center) Viscount and Rotodyne cost comparisons show a crossover point at ranges of about 


150 mi. (right). 
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PERFORMANCE of the Fairey pressure-jet systems of he licopter propulsion is compared in maiming TT: 

the chart. The tip jets on the Rotodyne are Fairey developments that have been tried exten the rotor. If t 

sively in flight with the Jet Gyrodyne and on the ground in a number of test installations ng flight. th 
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Multiple functions and separate 







iT t ‘ ! t t Elevator Control fluid svstems can be combined 
t for t Rot S t | and serviced with maximum 
t ) tt t ft ; efliciency hy a single (,erotor 

t itcl t t t tint pump. 
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TIME~MIN j , ca ‘ 
Technical information 
NOISE COMPARISON with conventional f ' f ' 
twin-rotor helicopter is shown to fave 
Rotodyne after takeoff. Black dots are f t f ff 
Rotodyne white dots are for helicopter ( 
I xampl one minute after takeoff, Rote f f f 
one noise is about 74 db. while helicopter f the Rol : W. H. NICHOLS CO. 
lose to 100 db. L000 ft. from takeoff f 48 Weaerd Ave Welt cA OM 








ON WEEK 



































Daring Live Demonstration 


at U.S. Navy’s 
Air Test Center at Patuxent 


Conducted jointly by the Navy and 
Grumman Aircraft, this evaluation 
study of the Martin-Baker ejection 
seal marks a major step toward 
gaining the ultimate in safety for 
pilots of high performance military 
aircraft. The test was performed 
from a Grumman F9F-8T Cougar 
two-seat jet fighter-trainer flying just 
off the ground at 120 knots. Al the 
runway's end, the ejection seat was 
fired by catapult high enough into 
the air to provide time for three stages 
of parachute lo open for safe descent 
to the ground. Grumman plans to 
continue its evaluation program at 
speeds up to 450 knots. This is a 
current ¢ ample of the cCOpe of 
Grumman's Flight Test Service. 
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GRUMMAN FLIGHT TEST SERVICE 
UTILIZED BY THE MILITARY 


Now available to 
Grumman's Flight 
Many 


business 


components manufacturers— 
Test Service. Here’s what it is. 
years of testing experience of both military and 
aircraft. Facilities both on Long Island 
in Florida that allow for year-round test programs. 
In addition, test units at Edwards Air Force Base in 
California and at the Naval Air Tesi Center in Mary- 
land. Operations can be 
field service representatives serve 
units throughout the world. 
porting personnel who possess the 


and 


anywhere—60 
135 military 
250 engineers 


conducted 
over 
and Ssup- 


skills in 


many 


flight de 
which include performance 
flutter and 
power plant, weapon 
isolated test area 


and demonstration 


tabilit ind 


conducting 
program 
control, 


elopment 


vibration, carne! uitabilit 


stem , equipment feats, ele 


specialized complete in- 
data 


ive equipment. Now avai 


hop 


strumentation, automat and 
prehen 
fully described in a 
Flight Test by Gr 


Fill in 
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today 


proce inp come 
lable to you! It 
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Copy 
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GRUMMAN AIRCRAFT 


Dept. AW, Bethpage, L. I 
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Resistance Welding Jet Engine Parts 


Heintz Achieves Volume Production 
with New Sciaky Counter Control Welders 


: ; 
Bins aid . 
‘ i | 
tj a ; 
. ae, 


In fabricating and job hop where 


at iriety of assemblies must be 
ad to rigid specific ations every 
Sciaky resistance welding helps 

keep produc tion schedules on se em 
Ihe fet Engine Division of the 
Heintz Division, Kelsey-Hayes Com 
pan i dias rf Philack Iphia contract 
fabricator original and 
replacement parts for the aircraft in- 
clustry This 


must meet exacting 


manulacture 
means thei production 
jet engine specifi- 


cation 


New Sciaky Counter Control 


lo help meet these requirements 
Heintz no tse Sciaks Patented 
fhree-Phase Resistance Welder with 
Electronic 
Counter Control. This new unit pro 
ontrol of all welder 

bysolute production con 

All control settings are re il 


the re Predetermined 


extreme mcuracy ind ire 
duced at any time to du 
production runs. The 


deviate from its set- 


Fig 1 Seam welding Nimonic to 
Nimonic on Pratt & Whitney Aircraft 
J-57 afterburner diffuser section. 


60 


Tae 
=. 


HELPS PUT PROFIT 
INTO MANUFACTURING 


i 9 


Fig.2 Seam welding stainless to stainless on Pratt & Whitney Aircraft J-57 jet 
engine transition duct assembly. Note simple fixture used. 


The Sx iky Predet rmined Elec 
Counter Weld Control is the 
only control of this type that has been 


tron 


proved in service, and the first unit of 
this kind has now been in use nearly 


two years. 


How It Works 


The Sciaky Predetermined Elec 
tronic Counter Control counts the cy 
cles of power line frequency which is 
governed by the U.S. Naval Observa 
tory. In predetermine d absolute num 
bn tf. Gwe le 5 and impulse S are simply 
counted by a Dekatron tube to control 
the duration of the 
functions. The 


various welder 
ibsolrite consistency of 
the control eliminates the need for 
time-consuming periodic il check-out 
or calibration. Plug-in feature permits 
easy unit replacement, or addition of 


other control function t re quired 


Operations Performed 


Photos show typic il Sciaky resist 
ance we Iding applic ations on jet engine 
Afterburners, Screech Screens 
Engine Duct Assemblies ete Mat 
rials welded include Nickel Alloy 
Nimonic and Stainless Steel. 


parts 


Information Available 


Case histories outlining the success 
ful use of Sciaky Resistance Welding 
Pechnique Ss on jet engine components 
ire available on request Specific rec 
ommendations will be furnished on 
receipt of an outline of your require 


ments 


Write today, mentioning the infor- 
mation you would like to receive. 
There is no obligation. Sciaky Bros.., 
Inc., 4935 W. 67th St., Chicago 38, TL. 
POrtsmouth 7-5600. 
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DAYSTROM INSTRUMENT WILL DESIGN AND 
BUILD YOUR SPECIAL TEST EQUIPMENT - 


We Have the Engineers and Facilities For 


RESEARCH, DEVELOPMENT and PRODUCTION 


Our b ighly skilled rese 
developn ent engineers 
pert in defir ng, exe 
overseeing tes! equiy 
ects We are 

equipr ent 


ized natur 


for v 
underst 


MORE 


DAYSTROM™M 
INSTRUMENT 





Division of Daystrom Ine, 


Archbaid, Penneaeyivania 
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HOW Eland 4 and 6 improve performance 


ROTODYNE DEVELOPMENTS | 

















100 2700 $00 400 wo 60" 

STAGE DISTANCE | Mies 
COST curves of prototype, development 
models show reduction of 10%. Breaks at 
right are cutoff points on capacity range 


curves. 


ty px of exhaust nozzles to get expec! 
cnce and some indication of the night 
track for de clopment Right now it 
has a noise suppressor which it ha 
proved will drop the Rotodyne racket 
down to that of a current twin-roto 
helicopter. Actual noise level has been 
dropped from somewhere around 10 
db. to about 95 db., comparable to thi 
noise in a subway station 

Noise contour plot made for the 
Rotodyvne have shown that at takeoff 
the level is about the ime for both 
the lairey aircraft and twin-rotor heli 
opter But as soon as the Rotodyin 
off the ground and flving, it uperio 
performance reduces the noi I 
faster than in the case of the helicopt 


Development History 
I'he Rotodyne principle i 


ld at baires because it wa 
that the company started work on d 
velopment of pressure-jet drive Phi 
ircraft project wa i 000 Ib. hel 
opter with a propeller for forware 
flight, and the ombustion chamber 
with a thrust of 75 Ib.. wa ompletel 
developed and tested 

But within three vears it becam 
obvious that the real future for such 
propulsion scheme lay in its applica 
tion to large rotor Phe 2,000-Ib 
helicopter went out the window, and 
| large transport type came in the 
door. 

Development of the Jet Gyrodvn 
was initiated to get some background 
of experience with tip-jet propulsion 
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HIGH thermal flux test facility's control panel is at left 


Work where 


PUMP 
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150 psi. pressure ves cl at right 
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Sarkes Tarzian SILICON RECTIFIERS 


offer the design engineer a wide range 
of ratings to simplify tough design prob- 
lems. Mass production techniques coupled 
with rigid quality control, provide excel- 
lent performance at low cost. 


HEAVY CURRENT SERIES 
From 50 to 300 volts peak inverse and 
from 20 to 200 amperes dc. 

HIGH VOLTAGE SERIES 
From 800 to 2800 volts peak inverse and 
from 325 to 450 milliamperes dec. 


TUBE REPLACEMENT SERIES 
Replace 95%of the popular octal base rec- 
tifier tubes, including 5U4, 5AU4, and 5R4. 
HERMETICALLY SEALED SERIES 
From 50 to 400 volts peak inverse and 
from 500 milliamperes to 15 amperes dc. 


L AND M SERIES 
From 100 to 400 volts peak inverse and 
from 500 milliamperes to 1.5 amperes dc. 


Send for data sheets. 


RECTIFIER DIVISION 


arzian.... DEPT. AW-6 


415 NORTH COLLEGE AVE., BLOOMINGTON, IND. 


IN CANADA: 700 WESTON RD., TORONTO 9, TEL. ROGERS 2-7535 
EXPORT: AD AURIEMA, INC., NEW YORK CITY 





SYSTEM of parabolic mirrors (one visible at 


rear) directs energy from arc to specimen 


mditions met by a ballistic missile 
re-entry can be closely simulated 

Results of test ire photographed 
through a port at the end of th pre 
ure essel by a camera shooting at thi 
rate of 4,000 frames per second. ‘Tem 
perature 1 computed through 1 therm 
ouple activated for only a fraction of 

ond to prevent melting. Specimen 
ire examined by several methods, in 
luding electron microscope and X-ta 


diffraction 


‘ 
Hawker Cancels P.1121 
. 
For Lack of Interest 
London — Hawke: Siddel 
clopment work n | 
oni strik ut itt am 
! in mm plete fuselag 
was disclosed her tf a con 
rence in which official ilso reve ile ! 
that the group which two vears ag 
devoted 80 of its effort to aviation 
now has shifted it empha " rapid] 
that only 30 of its current assets ar 
in the aircraft field 
Sir Frank Spriggs, Hawker Siddelk 
managing director, said work had been 
lopped on the P. 1121, which th 
group Wa developing with it 


money, because no customer had beer 
found for it Ihe North Atlanti 
lreaty Organization showed some in 
terest, he said, but nothing further ha 
materialized 

l'otal assets of the Hawker Siddel 
group, including its large Canadian in 
terest ire $599.2 million, it was 1 
vealed for the first time lotal grou; 
turnover this year is at a rate of $72 
million a year 

Spriggs emphasized that while the 
crs twhile aviation empire was expand 
ing and broadening its base, ther 
no intention of abandoning th 
tion field entirely 

Hawker Aircraft has enough ord 
for the Hunter fighter to keep its 
embly line going for another 
cal in Spite of the government ut 
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How Much 
Torque Capacity 
Can Be Handled 
In An Inch? 


The largest Formsprag clutch shown 
at left measures less than two inches 
weighs about the same as your cigaret 
lightes vet delivers more torque per 
cubic inch than any other available 
today. 

Good news for aircraft, missile and 
rocket engineers whose job it is to 
pack more and more power into less 
and ke ss space I or ¢ xample, he re ‘s 
how two aircraft component manufac- 
turers have taken advantage of Form- 
sprag’s unique clutch design... 

A landing gear manufacturer has em- 
ploye dl ormsprag ¢ lutches to over-run 
the primary hydraulic system so that 
in case of emergency the pilot can actu- 
ate the landing wear mechanic ally. 

An accessory gas turbine manufacturer 
uses a I ormeprag ¢ lute h as a dise nvau- 
ing device on a starting mechanism 

If vou would like to know more about 
how Formsprag clutches may be of 
hie Ip in solving your cle sign proble mis, 
why not have a talk with a Formsprag 


engineering consultant? 


SEND FOR LITERATURE... 


ask for new paper eni- 
titled “Design Consider- 


Over-Running Clutches ay 


j 


Over-Running, Indexing and Backstopping Clutches for aircraft, automotive and various industrial applications 


FORMSPRAG COMPANY 


* 23593 HOOVER ROAD, WARREN (DETROIT), MICHIGAN 


World's largest exclusive manufacturer of over-running clutches 





World’s newest and fastest 


Time: 9 December, 1957 

Occasion: the Eastern Joint Computer Conference in 
Washington 

Event: a major breakthrough of speed, quality, flex 
ibility and cost reduction in the field of 
data processing and transfer 


Featured: the new device pictured above 


Known as the “Stromberg-Carlson Model 5000 
High-Speed Electronic Printer,” this equipment com 
bines CHARACTRON” computer read-out tube, made 
by Stromberg-Carlson, and XeEroX”* Copyrrio® elec 
tronic printer, made by Haloid. Together, they trans 
late stored electronic information into visual material 

at 5 to 10 times the volume output of mechanical 
printers representing the same investment 

In operation, the CHARACTRON shaped-beam tube 
reads out and displays on its face the output of any 
data processing equipment—at speeds up to 10,000 


SC STROMBERCG-CARLSON 
os A OIVISION OF 
w 


characters a second. Acting electrostatically and with 
dry materials, these displays sensitize the surface of 
a selenium drum in the XeroX Copyr co printer. The 
data are then transferred to a roll of paper, vellum or 
multilith master and come off the printing machine 
at the rate of 5,400 pages an hour! 

Besides speed, many other advantages are inherent 
in the system. There is no intermediate processing, as 
with engraving or letterpress—/ower cost per page! 
Manufacture of the “‘Model 5000” utilizes printed cir 
cuitry and transistors—dependability! Texts, graphs 
and business forms can be combined—/flexibility! And 
computers whose idle time may be valued at as much 
as $300 an hour can be “emptied” in just minutes 
efficiency! 

We are confident that this system is the answer to 
hundreds of electronic data provessing output prob 
lems, military and commercial. Inquiries should be 
addressed to Stromberg-Carlson, San Diego, Calif 


GD 


GEOneRat OVNAMICS CORPORATION 


General Offices and Factories at Rochester, NW. Y.—West Coast plant, at San Diege and Los Angeles, Calif a 
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Commenting on the new Avro 
\ . whi h cit bed ! i / 
000-Ib. aircraft capable of “something 
crt than Mach Dobson uid it 
xpected to plav a large role in 
North American detense with con 
lerable U. S. interest being shown 
i id the Iroquois engine already is 
inder consideration for several new 
{ S. aircraft 
Spriggs said no decision has yet been 
nade in the British European Airways 
mpetition for a new turbojet airlines 
Hawker Siddeley has offered to de 
lop this aircraft with its own money 
f awarded the contract, a task which 
Dobson estimated would cost between 
48 and $56 million. He said the an 


raft would be 


¢ which did n 


upplied to BEA at a 


t include develop 


ent costs. Bristol and de Havilland 
ire entrants in thi ympetition but 
ther is prepared to undertake the 
itract without wvernment backing 
p rth the latter two firms are 
I cd 
\. V. Roe ha ubmitted a design 
tudy to the Ministry of Supply for a 
1 onic airliner but has not vet had 
nd response, Sprigg ud. It was 
iled that Hawker Siddeley also is 
tudying po ible entry into the execu 
t ircraft and helicopter feld 


PRODUCTION BRIEFING 





Stratos Division of Fairchild Engin 
nd Airplane Corp.. Bay Shore, N. ¥ 


I 


ivs it has formed an Advanced Product 
| ThTvitig Cor | headed by Jerz. 
Makowski, former hief research cng! 
cl Thi group vill do preliminar' 
m work on al ift equipment based 
1 pre tion f what will be needed 
ng before any prime contractors come 
t vith pecih need 
Utility Metal Products, Inc., Pasa 
Calif., and it ubsidiary, Utility 
Aircraft and Metal Product Ltd 
(ran! Oueb hy been pul hased 
I \. Young Spring & Wure ( orp 
Detroit. according to the latter firm 
Utility has 900 employes and manu 
facture urcraft and missik tructural 
part The firm 1 uid to be skilled in 
honeycomb structures, molybdenum, in 
ic] and hastelloy Utility also oper 
f the largest skin mill on the west 
ist for fabrication of aircraft wing 
id fuselage skins, according to Young 
Che mill is said to take pieces up to 23 
ft. wide and 60 ft. long 
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0.1% Linear Accelerometer 


COMPLETE 





Y TRANSISTORIZE 





D* 






ACCURACY 0.1% of Full Scale 
LINEARITY < 0,05%** Deviation from Best Straight Line 
RESOLUTION | Better than 0.0002% of Full Scale — 
WEIGHT 3.2 Ounces 
OUTPUT 8 v dc for supply voltages of = 15 v de 
POWER REQUIREMENTS 150 milliwatts total input 
STANDARD DONNER 
The Donner Model 4310 precision linear servo accelerometer is VACUUM TUBE MODELS 
a sub-miniature counterpart of the standard Donner vacuum 
tube models which have been giving phenomenal performance 
for the past 3 years. Requiring only + 15 volts of unregulated 
dc power at milliwatt levels, the Model 4310 delivers +8 et 


VOLTS of output at 0.1% accuracy. Zero stability and linearity 
are enforced by the self-contained high gain servo system 
Silicon transistors allow operation from 


All Donner models (see table below) ruggedized and hermet 
ically sealed, are adaptable to any acceleration measuring 


40°C 


to 





100° C 














problem. They are well suited to airborne applications such as MODEL 
telemetering, navigation, control and guidance systems. In a 4143 
typical application, the Model 4143 exerts a control function 
in the inertial stabilization of helicopters 
SPECIFICAT MODEL MODEL MODEL MODEL 
CIFICATIONS 4005 4112 4143 4310 
= 4 
ACCURACY ] Full Scale 
RESOLUTION Better than 0.001 
LINEARITY ( | 0.08 ; 
RANGES + 0.16 to + 20.06 ( ‘ P | 
OUTPUT, MAX + 35 volts + 15 we 4 8 vi } 
= 
COMPANION Mode! 4051 Mode! 4071 Model 4 
POWER SUPPLY $175.00 $250.00 $2% 
MAGNETIC — 
SHIELDING vee ve we ve 
WET WEIGHT 1.6 ibs 1.3 ibs Bit { t 
—_—._..__. ae & — _ 
PRI 
(0.8 ractoat) $540.00 $900.00 400.58 VA00.00 























Write for Data File 410 describing Donner’s full line of accelerometers 


Address Dept. 0512 


*Silicon MIL-USN transistors 
used on approved military 
contract. Fully equivalent 
components without specific 
Mit approval supplied fer 
non-military applications 


**Typical measured linearity 
obi. 


DONNER 





SCIENTIFIC 


COMPANY 


Phone MUlberry 24161 © Cable 


COWCORD, CALIFORNIA 
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MISSILE ENGINEERING 


FIRESTREAK installation on the English Electric P.1B confirms an earlier Aviation Week report (AW Sept. 16, p. 28) of missile locations 


on fuselage sides 


Armament of the interceptor includes a pair of the de Havilland infrared homing missiles and twin Aden 30 mm. cannon 


Firestreak Groomed for Operational Use 


By David A. Anderton 


Hatheld, 


treab 


Havilland 
infrared homing mussile 1 

enter full production for both 
korce and Roval Na 


to-air mussile ha 


Kngland 1 


tand 
inmament for Navy's de Hay 
RAI english 
P.1B and Gloster Javelin. It ts 


been 
udized a 
land Sea Vixen and 
blectric 
thr econd 
British aircraft. burst was Fairey Pir 
flash, a dart 
two solid propellant rocket 

De Hla 
factory for lirestreak 
Walkden in Lancashire and 
tablished mussile « 


ir-to-air omiassale 


bn un-riding powered by 


tlhanad ompleting a new 


final assembly at 
mcantine 
has « nginecnng and 
productior 
They ar 
lost dunng the enginecring 
this fall and to suppl demand 
for live development test rounds for 
flight test my current aircraft 


Other Aircraft 


birestreak mm alse r natched to 
the North American Sabre seri a 
Havilland Venom and- Sea Venom 
Hawker Hunter and Saunders-Ro« 
Lave have been fired from the 
Austrahan-built Avon Sabres at the 
ing ground at Woomera, and 
Venoms m England and 


berra 


team in operation here 


vorking now to regain tin 
trike 


the large 


inher 


tl Ta 
pror 
from 


from Can 


68 


bntire 


velopment and producti 


rat ign dc 
f bh irestreak 
ha been given to ce Havilland Pr 
Ltd. under the British ipproach 
fom 


respon ibilit 


peller 


fo The weapon 


lirestreak (code 
British miussil 
recognized by the 


mn cpt 
Blue Jay m 


isily 


nam 
nomenclature) 1 
LITbiGen hape of it 
which consists of cight triangular 
opti illy§ flat PICce ot 
gla 

Behind the 
cal body 
hour 


le 4 i pe t 


nos 
ncat-resistant 


head st i ( 


lindri 
n diameter 


of very 


ibout eight in 


fixed trapezoidal ng 


ratio at nounted behind 
center rt bod le 


th behind 


the geometri 


than one wing chord len 
four movable 


fact if low | 


Boost-Glide 


Powe rplant l 
lant which di 


nall duct se 


ntrol sur 


lid-propel 
motor through i 
tion and nozzle. Duration 
treak can be 


st-glide tra 


of burning 1s short, sé 
considered to tollow 
rector 

(verall length | 


ibout 32 in 


W ing 


ind control 


tt. O m 
W ing 


in the same lam ind are 


pan | 
urfaces ar 
indexed at 45 deg. with respect to a 
through the thrust 
l'irestreaks 


horizontal 
line of the 
ire mounted on the parent airplane 

An integral part of th 


plane 


missile when the 


ipon 1s its 


rack, a 5 ft. assembly of 
illoy. It carries a 
to a 
plus two locating point 
with ocket 
on a bomb rack, a wingtip location o1 
Service for the 
lirestreak mussile are built imto_ th 
rack, so that the entire a 
embly of rack plus missile is a self 


launching 
inodized alumimum 
ittachment similar 


rack 


vhich mate 


ingle point 
bomb 


corresponding 
im underwing pylon 
launcher 
contained unit which only has t 


tached to the 


electrically into the plane pe 


urplane and plugg 


ply system 

Flexibility of the Firestreak installa 
tion was shown at the 1957 Societ f 
sritish Aircraft Constructors display 
it Karnborough (AW Sept. 9, p. 2 
l'ypi i] luded 
@ Single rounds at both of the 
Saunders-Roe 53 mixed-powerplant in 

flown 


terce ptor 
with dummy rounds as were all other 
Saunders-Roe sa th 


matched 


irmament layouts in 


MA ngtip 
Plane was shown and 


it Farnborough 


plane and missile hay been 


scrodynamically but no | round 
have been fired 
e Four rounds 
vidual short pylons under the 
the Sea Vixen, one of the 
which the missile will arm 

© Four rounds attached under the wing 
of a Gloster Javelin in a similar installa 
under the 
idded_ to 


ittached to indi 


vings of 


uirplan¢ 


tion but with longer pylon 
Bullet fairings 


wihg wcr’e 
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UNUSUAL position of de Havilland Firestreak missiles is shown in this view of the English Electric P.1B. Note the spiked intake with its 


central body, designed to force an inclined shock, and the sharp lip of the intake duct, which was designed to reduce drag 


tinh ion I | lo 
Ing age nooth the 


rit ila 


e Iwo single rounds mounted on P 


nderneath the Hawker Hunte quisition 
ins presumab] 
© Two single rounds mounted on stub 
honzontal pi lons below the co kpit on g and 
model of the English Electric P.1B Since the 
No details were available on the cock tself, the hehter 
installations and the necessary auxil the attack immediatel 
equipment needed to make th the mussile 
ile usable on an aircraft. But the With an eye on expor 
basic simplicity of the infrared homing veapon, de Havilland ha 
tem is that there is no need for au to use on x<armple—the 
ne beamlayving radar f the Sabre seri in 
Th homing head is tied into the even further bv mstullatio 


SIMULATED P.1B, mocked up from components of the aircraft's fuselage, ventral tank and tail, receives the full blast of a de Havilland 


Tests, part of a program for the English Electric plane, record blast pressure 
Yi altituacte performance 


acl te mper 


Firestreak during launching, with no ill effects 
tures on the airframe during launching. Ventral tank is packaged rocket powerplant designed to increase 





—loads more freight faster—airlifts it 
farther, in less time, at lower cost-per-ton-mile than any 
commercial cargo carrier now flying 


Hercules offers airlines a new kind of 
global airfreighter for the Jet Age of 


Transportation: 


Unexcelled Loadability: Under its own 
power Hercules can back up to a dock as 
easily as a truck. Cargo floor is dock and 
truckbed height. Huge 9’ x 10° aft cargo 
door permits straight-in loading/unload 
ing. Forward 6’ x 7° cargo door makes 
possible simultaneous on-and-off cargo 
handling. Hercules is the only airfreighter 


designed to make full use of today's load- 
ing aids and tomorrow's revolutionary 
mechanized air cargo handling systems. 


Mighty Propjet Power: Hercules, with 4 
Allison turbine engines (developing 
16,200 h. p.); 4-bladed reversible pitch 
propellers, will set new world’s records 
for economy, efficiency, and outstanding 
performance. Hercules can land and 
takeoff from short, unpaved fields under 
conditions impossible for other 4-engine 


Lockheed’s new propjet airfreighter... 


HERCULES 


j 
transports carrying equivalent payload. 
Unmatched Airlift Utility: No other cargo 
plane can compete on even terms with 
Hercules in its ability to do so many dif- 
ferent freight-carrying jobs so well—at 
sea level or high altitude, in blistering 
desert heat or arctic snow and ice. 

From cargo dock to cargo dock, around 
the globe, no other airfreighter can match 


Hercules in airlifting the goods of the 
world —at a profit to airline operators. 


LOCKHEED means leadership 


GEORGIA DIVISION, Lockheed Aircraft Corporation, Marietta, Georgia 
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itsid r ft tain King nth ( i 
ider the k tangular fainn i ind Propell ‘ 
lc t the win ot attachment t the company sa 
t fuselage of tl n le First work in tl rT 
he sta ket extend 0 hen de Havilland wa i 
le wth ¢ ‘ the cable fa Niinistry of Suppl to a 
None of thi unds shown at ilternator. Work on th 
! ugh ha prototype nozzik ved b 1 st nd it 
T but it h pecn reported that development f an infra 
the rocket discharges through a circular head, foll ing through 
tion of ducting into a conventional work done by the Ministt 
rz earch establishment 
The warhead charge most likely 1 With both jobs almost 
upped iround thi ection which Ha illand got l ce | 
t ahead of the movable control su tract for a omplet mi 
tac Such annul varheads in tail liminary analy ot the 
itions have cen used on missile a ded to d ill the de ’ 
the U.S factunn vithin the compan 
— Ih irl proge nfo 
Company Decision oll a teases aad an 
De Havilland | yp got it th it was natural that the first 
I in 1 result of a com j d be to check box 
it ion te It felt its com Ihe test ‘ nace 
t in avionic and hydrauli Artill Range at Larkhill 
t clopment vork would be a england 
eful background for the de clopment Lhe program ck px 
f new vcapon In this re pect it ce] itt pr ng th 
tthitude wa limilar t that of Curt t iThiG un 
Propellers and Hamilton Standard in Performan of the t 
United State oth of whom got flight j th } t 
t development ot tem wk not hecked and round th tl 
ctly related t p ypeller but draw t d were fired at | h 
ron the expericn gained in propel th test rounds were 
design, d lopment and manufa mited | ndition f 
; But ; th hyy ‘ 0 
. 





Snark Gets Boost 


USAF’s Northrup Snark SM-62 intercontinental missile begins 5,000-mi. flight over the 


South 
Patrick AT B 


Fla. Angle shows booster 





2, 1957 
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OptiTherm”® Radiometers 
first in Infrared 


Radiation studies 
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BARNES ENGINEERING COMPANY 


Stamford, Connecticut 








the first complete plug-in 


restraint system... 


SAF-T-MATIC is a unique new emergency restraint system 
especially suited for commercial and private aircraft instal 
lation. For the first time both comfort and convenience are 
incorporated into a single, complete system that provides 
absolute maximum safety 
The SAF-T-MATIC system consists of Pacific's “Reel-Safe 
Shoulder Harness Reel with integral shoulder straps and a 
pecially designed plug-in lap belt and buckle. Combined, 
these two units allow the user to attach both lap belt and 
houlder harne connections in a matter of seconds. Belt 
adjustment is just a simple pull on the strap ends until the 
desired snugness is achieved 
When being used, the Reel-Safe allows full freedom of move 
ment — unl an emergency should occur. Only then does the 
automatic Reel-Safe take over to instantly lock and restrain 
the user from any force which tends to throw him from the 
eat in any direction! 
rhe SAF-T-MATIC Buckle has a quick release feature which 
instantly disconnects both shoulder straps and lap belt fittings 
by an easy turn of the buckle face in either direction. The 
iser is then free to step from the seat, and when not in use 
the shoulder straps retract smoothly and completely 
Here, at last, is a com 
plete system which 
\ provides plug-in con 
\ venience ...full motion 
comfort and maxi- 
mum safety. SAF-T- 
\ MATIC is now in 
\ production — write for 
J complete information! 


ee -- —_— eer 


PACIFIC SCIENTIFIC COMPANY 
P.O. Box 22019, Los Angeles 22, Calis 
San Francisco / Seattle Arlington, Texas /San Die go 
REPRESENTATIVES: Eastern U.S.—Aero Eng. Co 
Canada Garrett Mfg Corp 


topped by intentional destruction of 
the missiles, they had transmitted bach 
cnough data to satisfy the de Havilland 


cnginect that they were on the night 
track 


Further Testing 


Firings continued with missile com 
ponents being added singly to su 
cessive rounds. The next group of test 
included both power and control 
tems to check performance of the 
coupled units in their response to im 
posed signals. Final group of develop 
ment tests checked the performance of 
the homing head while locked on a 
target. However, at this stage the head 
was not controlling the flight path ot 
the missile but merely recording the 
target position. Instrumentation in the 
missile tclemetered the data back to 
bas« 

lirst complete missile with opera 
tional homing and control svstems wa 
fired at might at Larkhill. The target 
was a large heated wire frame simulat 
ing infrared radiation from an airplane 
It was several miles downrang¢ Ph 
hirestreak hit the frame 

While the ground tests were being 
made, carly flight tests of a Venom 
with the final form of Firestreaks aboard 
were bemg done at the Ministry's mi 
ile range at Aberporth in Wales. First 
tests were to check jettisoning of th 
rounds from the Venom 

First live round fired as part of th 
airplane test program was launched 
from a static Venom parked near Aber 
porth and pointed down the range 
Purpose ot the test was to check blast 
effects on the adjacent airplane stru 
ture. There were no signs of damage 
or of marking of the plane 

Next group of live rounds was fired 
\berporth 
range to check the aerodynamic per 


formance of the Firestreak. Flight path 


from the Venom over the 


data were tclemetered routinely 


Target Killed 


First complete and operational Fire 
streak was fired from the Venom at a 
target airplane which had heaters im 
stalled to simulate the radiation from 
1 contemporary jet airplane Vhi 
round also worked and the target au 
craft, mortally wounded, splashed into 
the water 

De Havilland had unusual good luck 
with its test program in that cach of 
the first rounds in critical phases of the 
tests worked the first time and worked 
properly The first booster separation 
the first prototype ground-launched mi 
sile and the first air-launched opera 
tional missile all functioned neatly. The 
effects of this happy performance streak 
on the morale-of the enginecring team 
was outstanding 

Since the carly stages of the Fir 
Aberporth has been 


streak program 
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Sidewinder on Its Own 





Sidewinder infrared-guided air-to-air missile is fired from a North American F-100's underwing rack during a firepower demonstration at 


AFB, Flerida. 


k-glin 


used for airborne tests of the missile 
But its range limited the use of high 
peed target drones and the overwater 
flights all but climinated the possibility 
of recovering test rounds after 
ing the target or receiving the bits 
of the target itself to determine the 
lethality of the warhead burst 

The enormous expanse of the missile 
it Woomera in Australia was the 
next place to go Havilland ar 


impact 


ng 
ind de 
rived there early in 1955 

The Australian-built Avon-powered 
Sabre was the first test vehicle adapted 
to the treak. Some 
tallations were necessary 


internal om 
lh irestreak 
cre pylon-mounted under the Sabre 
vept wings 


b ire 


and a camera plus instru 
mentation pod was installed as a blister 
on the Sabre’s belly under the cockpit 


Australian Firings 
After 


icrodynamic matching and 
other initial trails, the began 
using Jindivik jet powered drones ¢ ip 
ble of speed on the order of Mach 0.8 
Since then ontinued work has in 
reased the kill probability of the mi 

iles, so that today the Firestreak stands 
is a useful ir-to-air weapon 


The only 


hrings 


ind usable 
complaints voiced about 
been that produ 
tion of rounds for flight tests on other 
ircraft has not kept pac with the de 
mand. At British aircraft 


nanufacturer has had a 


thre program have 


least one 
weapons de 
clopment program held up bv lack of 


ot rounds for firing te 
But de Havilland is taking steps to 
k this bottleneck. The new factory 
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The missile, produced by General Electric and Phileo Corp 
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wailability of the missile 
quadron use with Gloster Ja 
fore the end of 1955. By that 
Sea Vixens and P. | Bs ent 
the production flow 
be sufficient to arm them with the Fir 
streaks right from the start 


the compan 


person 


tine ! 
qua lron 


formation hould 


High Starting Torque 
In Missile Actuator 


Actuator 
basicall 
mg rate 120 cp 
60 cvcle ax 


motor for missile use 


olenoid with 


rotar' 
vhen ypc! iftce 


vibrator motion 


has an optional head (IRdome) (AW 


Oct. 25 p +7) 
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Machine Corp Main St., Bell 
lle 9, N. J 
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RES/STS 
Heavy-Duty Roughness 


Landing-gear strut for the North American F-100C is 
manufactured by Bendix Products Division, Bendix 
Aviation Corporation. Exacting requirements for inner 
and outer cylinders resulted in the development of a 
new grade of steel by Bendix and Republic metallurgists 
working in cooperation with North American engineers. 


aA 
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How Metallurgical Teamwork Developed the Super Sabre’s Tough, 


When a new grade of steel is born, there's sure to be an 
interesting story behind it. 

In this case, it’s the story of close cooperation be- 
tween metallurgical teams from Bendix and Republic. 
Their common goal: development of a tough, strong, 
alloy steel to withstand the shock, impact, strain and 
vibration of tons of aircraft hitting the runway at speeds 
in excess of 100 miles per hour. 

It starts after World War Il, when Bendix metal- 
lurgists undertook a program to correct certain 
characteristics and improve processing deficiencies 


of steels commonly used for aircraft landing gear. 

Several leading steel companies, including Republic, 
were consulted and the program outlined. Republic 
immediately put its 3-Dimension Metallurgical Service 
Team on the problem. 

The field metallurgist worked closely with Bendix met- 
allurgists and engineers right in their own plant under 
actual operating conditions. Their findings were supple- 
mented and coordinated by the other two members of 
the Republic team—the laboratory and mill metallurgists. 


The result: development of a new grade of steel that 


REPUBLIC 


Woldi Widest Range of, Standard, Steels 





¥ 


DP" 
bij; 


Strong, Alloy Steel Landing Gear 


was found ideal for application in the strength range of 
220,000-240,000 psi. This steel, designated AMS 6427 
by the SAE, offers maximum resistance to fatigue. Provides 
an exceptionally high strength-to-weight ratio. Maintains 
its great strength at wide temperature extremes. Responds 
uniformly to heat-treatment, producing hard, wear-resistant 
surfaces around tough cores. 

Are you sure you are using the right steel? Why not make 
sure by using Republic’s 3-D Metallurgical Service to assist 
you in a check-up? It’s confidential. There's no obligation, 
Just send us the coupon, 


STEEL 


ant Stack Product 


WHERE STRENGTH IS AN IMPORTANT REQUIREMENT — such as this 
rocket sled for deceleration tests — manufacturers choose tubing for 
basic construction. At any given weight, tubing is strongest of all 
mechonicol shopes...as a beam... in torsion... under com 
pressive loads. Republic ELECTRUNITE” Steel Mechanical Tubing, the 
original electric resistance welded tube is well known for quality 
and performance. It's available in carbon and stoiniess steel in a 


wide variety of sizes, shapes and gages. Send coupon for more facts 


HIGH STRENGTH AND LIGHTWEIGHT ADVANTAGES of Republic Tita 
nium are adding range, speed and maneuverability to both military 
and commercial aircraft. In the Navy's HOK-1, sections fabricated 
from Republic Titanium, Type RS-70 Annealed are used as the firewall 
between pilot and engine compartments. But, titanium should not be 
looked upon as strictly an aircraft or military metal, its extremely 
high resistance to most forms of corrosion makes it attractive for use 
in processing and chemical equipment, heat exchangers, dehydration 


trays, anodizing rocks, etc. Mail coupon for more information, 


p——————— 


REPUBLIC STEEL CORPORATION 
Dept. C-2828 R 
3118 East 45th Street, Cleveland 27, Ohio 


O) Have an Alloy Metallurgist call 


Send more information on 

() ELECTRUNITE Mechanical Tubing () Titanium 
Name 

Company 


Address 














Bring your tough ones to Zenith 


the sleek nose cone of Convair’s F-LO2A supersonic 
fighter is a Zenith-built radome. It had to be built to serve as 
strong enough to pun h its 
flight ...tough 


enough to stand the blistering temperatures. But it also had 


a structural part of the airplane 


way through the turbulence of supersonic 


to be made with all the delicate precision devoted to a fine 
camera lens, because its real purpose is to admit radar beams 
without distorting them 


‘lo oe 


wall preform laminate structure 


mmbine all these qualities, Zenith developed a solid 
It required an extremely 


close-tolerance balance between resin and glass fiber con 


tents to give it a correct dielectric constant, optimum trans- 
mission, and minimum boresight shift 

Not an easy job, but we welcomed it. Through challenges 
like this, we've learned to form resin-bonded glass fiber for 
almost every electronic and structural purpose, in almost 
every shape and size—and to produce it by modern produc- 
tion-line methods. We can usually simplify the design and 
tooling required for equivalent metal parts. 

Zenith’s reinforced plastic s are the only answer for some 
structural components—and a better answer for many. We 


invite you to “bring your tough ones to Zenith” 


2 ° & 


Zenith Plastics Company 


1600 West 135th Street, Gardena, California 


Subsidiary of Minnesota Mining and Manufacturing Company 
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EQUIPMENT 
Smaller C-130 Propeller Reduces Noise 


By George L. Christian 





Windsor Locks, Conn.—Use of Ham 
ton Standard propellers on Lockheed 
m of the C-130 Hercul 

duce noise level 

equipped with 
propeller Before 
built, Air Force de 
\crop! xducts unit 
delay of C-130s to 
make the retrofit 





f the C-130A are 
oproduct wopeller 
ntract to Hamilton 
C-130 was the result 
ment in which all 


lanufacturing om 


proposal 
ial told AVIATION 
eason for clecting 
propellers for the 
company met 
on ind wa 
ict 1S for ipprox 


that Acroprodu t 
nanv C-130s now 


cllent service 


Turbine Prop Development, 
cal Hamilton 


S So) OO0 on 


130B turboproy transport i 


propeller for Hercules ( 
134 ft. in diameter 


Prope ller i 


HAMILTON Standard hydromatix 


adjusted by technician in test cell prior to endurance test 


Automatic Pitch Lock 
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Automatic feeding 
and setting with... 


T= 


Speeds up riveting and clinching! 


It's a quick step to faster assembly 
and reduced labor costs when you 
put T-J Rivitors and Clinchors 
in your production picture! These 
performance-proved machines 
are suited to a wide range of 
assembly jobs for aircraft, auto- 
motive, farm machinery, riviting 


jobs of all kinds 


T-J RIVITORS automatically 
feed and set solid rivets with 
high production, Electrically 
powered Rivitor sets solid steel 
rivets up to %°" long. Throat 


depths 8” to 36”. 


r-} CLINCHORS set clinch 
nuts with fully automatic opera- 
tion, controlled by a single foot 
pedal. Available in Underfeed 
and Gravity feed models, throat 
depths 8” to 36”, 


Send today for these helpful 
references: Rivitor bulletins 646 
and 555 
$55. The Tomkins-Johnson Co., 
Jackson, Mich. 


. Clinchor bulletin 


TOMKINS-JOHNSON 


RIVETS 4 AT A TIME! Special 


ee" Torin 


Rodel 








Small Bending Machine 


Wallace No. 1402 Vertical Ram Type 
Bender is portable and small—occupies 100 
in. x 45 in. floor space. Machine can bend 
2-in. heavy steel pipe through 180 deg 
without repositioning dies or relocating item 
being bent. It can handle shapes such as 
coils, return bends, special curves, angle 
irons, channels and flat bars. Bender incor 
porates a duplicator which will allow the 
machine to make an unlimited number of 
identical bends. Push button control actu 
ates hydraulically-driven ram to perform the 
bending. Address: Wallace Supplies Mfg. 
Co., 1304 Diversey Parkway, Chicago 14, Ill 


clude an electronic trimmer for greater 
governor stability, electrical de-icing for 
the blades and spinner, and electronic 
synchrophasing for synchronization of 


blade angle 


Safety Provisions 


Among provisions for propeller safet) 
ire a means for cither feathering th 
propeller or holding it at close to the 
Normal feathering 
is provided by a condition lever which 


feathered position 


operates a valve directing full pump out 
put to high pitch and bypassing th« 
normal governor control. In addition 
if the propeller tends to drive the en 
gine, an automatic negative torque 
signal is activated which moves the pro 
peller back toward the feathered pos: 
tion and continues to operate until the 
negative torque condition is climinated 
or normal feathering action is taken 

Hamilton Standard savs that the 
54H60 has satisfactorily completed 
compatibility and limited enduranc 
tests on the Allison turboprop engine at 
Allison’s plant in Indianapolis and at 
Hamilton Standard’s facilities at Wind 
sor Locks, Conn 

Deliveries on the new propeller wi 
begin next Junc Ihe C-130B will b 
manufactured at Lockheed’s Marietta 
Ga., plant 
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Over 40,000 Moog electro-hydraulic mechanisms 

. comprising more than 700 specific models have 

been produced. Each model has been designed to definitive 
specifications by Moog’s highly creative engineering staff 
This quantity affirms the high quality, reliability and efficient 
volume production through which Moog Servo Valves have 
achieved industry leadership. For competent assistance 

in solving your hydraulic servo problems, call on 

Moog’s experienced design engineering team 


ELECTRO-HYDRAULIC SERVOMECHANISMS 





MOOG VALVE CO., INC. PRONER AIRPORT, EAST AURORA, NEW YORK 


Research Laboratory, Paramus, New Jersey 


from Moog: 


Servo Valves 








Westinghouse All-Weather System Guides 


In any weather, day or night, USAF’s BOMARC, Take advantage of Westinghouse ability to develop, 
operating at supersonic speeds and extreme alti engineer and produce complete electronic systems 
tudes, is guided to the target by its Westinghouse for America’s defense. Westinghouse Electric 
ermind control and target seeker systems. Corporation, Air Arm Division, P.O. Box 746, 
Baltimore, Md. 1-9 
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Deadly BOMARC 


you CAN BE SURE...iF ITS 





at, 
%, 
a 
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or — 
Westinghouse 43 mee 


tor rime design 
ng Airplane Con 








PLANE FAX 


hy STANDARD OIL COMPANY OF CALIFORNIA 


De-icing phone lines in the high Cascades 


yal tah fhyan broom ’ That 


itecoual Ulve Ihe 1] hie hicopter used to II 


\ hat telephone met i weve; had i bad wecident Partly 


ow heavy frost from Aviation Gasoline 
distance lines in kastern Washington 


ore the tarted using « 


because of Chevror 
We use it in all our craft 


and it gives 
full power every time we need it. Never fouls plugs 

ur ‘copters we Cast Meads either, and that’s really 
onomy Pest Control ¢ om pan Yakima, Washingtor 
i foot had to try to clean the ire 
Now. the do 


something in a he licopter 


Because of our overnment flying. we have t 


600 hours. But using RPM Aviation Oils, we always take 
hip does the 


the extra OO hours we're allowed. and even then the engine 
itt 1 couple ofl hievuat wre perfectly o 


»mayjporevery 
hy hitting them 


ndraft from our 


ood when we take them down 
iround those wires 


From what 
can be tricky, but it’s jus eve seen, “RPM? would keep our engines in top shape 
pu We do plenty of tough thin bul we ve for YOO hours It the best oil we can buy 





He take better care of your plane 
TIP OF THE MONTH 


\ ines will 4 ! ire 


Pm High ) 
s 
y ‘ oo common this month in mar 
ci > > Tritt 
py 


’ ireas. New manila rope 


. AVIATION 
double-stranded, will make 


GASOLINE 
i safe tie-dow: don t risk 


your plane for the sake of 


in older piece of cordage 








; 


termittent duty at temperatures ranging 
from 65F to +255F, pumping hydrau 
lic fluid per Mil-9-5605 with inlet pro 
sure of 10 psi. absolute. Capacities of 
the unit are 0.025 gpm. at 18 v. and 
0.059 gpm. at 30 v., both with 1,000 
psi discharge pressure Pump has an 
emergency duty rating of 0.015 

with 1,600 psi discharge pr 
Volumetric efhciency is 95 


Floating suction unit for airp 
torage tank which featur 
torque swivel joint has been 
bv the British firm, The kk: 
Manufacturing Co., Ltd 

Suction inlets are floated 
below surface of the fuel to 
ing up water and sediment 
tom of the tank and also t 
ing vortex on the surface 
during high pumping 
floating ucthion unit 
packed type swivel joint 
torque eventually prevent d 
flotation, according to Eme« 

Baffle plate CTO the intake 


prevent disturbing precipitate 


Hoist Designed for 
Transmitter Lifting 


Ihis 500 Ib. lifter is one of three in bottom of the fuel tank les 
rvice at New York International Ai A foot keeps the orifice from dr pping 
wort where it helps remove and replace more than 9 in. from the tank bottom 
40 Ib. UHI blow capacities are 200 gpm. for a 4-1n 
ground-to-air radio communications by 
the Civil Aeronautics Administration 
CAA has purchased 1,200 such lifters 
for use throughout the country, accord 
ing to the manufacturer, Colson Corp 


transmitters used for 
diameter orifice and 500 gpm. for a 
On. umt. Onhee iz ! ivailable 


from 14-8 in 


Only ONE Porguce 
Wrench can be 


Device allows one man to do a job 
formerly requiring two men Lifter in 
orporates a hand crank to wind in or 
pay out a cable over a pulley to raise 
ind lower a platform which carries the 
lectronx equipment Built-in safety 
levice automatically locks the platform 
n position in case of crank or cable 
failure to prevent damage to transmit 


( beimg handled 


Height limits of the device range 
from 3 in. to 63 in. from the floor 


Lifter is mounted on rubber-tired 


It is mechanically impossible 
to use any Torque Wrench 
heel two of vhich ire wivel with adapters or extensions 
nounted, Colson Corp., wholly-owned (with accuracy) unless that 
ubsidiary of Great American Industri 


Inc., is located in Somerville, Mass. 


OFF THE LINE 


Small volume, high pressure, clectri 


Torque Wrench has a positive 
built-in, fixed load position 


This essential factor of ac- 


curacy, misunderstood or 





ignored in the design and 
manufacture of some tor- 


for nt | que tools, can complete- 
ct ¢ plccmcen ny 
bein ' lnced | ly defeat their purpose 
nH prod »\ 

ing | | 


vision Lear In 
pump is designed for in 


ps Write for Torgue Manual 
val) 


with formulee tobles ond explene- 
tiens for correct wee of oedepters 


W ashingion Office 


how much 

do you pay 

for 

engine service? 


too much...or too little? 


At Dallas Airmotive, the price you pay « 


for reliable engine erhaul. Once an engine 
has been disassembled at Dallas Airmotive, every 


minute part is stl checked 


6114 FOREST PARK ROAD 


FLeetwood 1.3 | DALLAS, TEXAS 


rh Office 


and extensions Woodward B yy we ler 
53 15th Street, * } 


Washington, D« 
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For the eyes of 
Argus, the all-seeing 


radomes by McMillan...developed and delivered 
to meet Canadair’s roll-out date (scheduled 21/2 years before) 


Named ARGUS after the “watchful guardian” ol 
Greek mythology, Canadair’'s CL-28 carries the most 
comprehensive collection of electrons ind = other 
detection equipment ever assembled into one aircralt 
for locating, tracking and “fixing” enemy submarines 


It has a number of radar “eyes 


The radomes for these “eyes” were developed by 


VMicMillan Industrial ¢ orporation 


For the forward antenna, McMillan developed, 
manufactured and tested one of the largest radomes 
ever built — measuring 16’ long x 8 wide x 8’ deep 
Tremendous in size, this radome had to be designed 
to be lightweight yet meet rigid electrical, environ- 


mental and structural requirement 


Whether your problem is that of a small, accurate 
missile radome, a mammoth aircraft radome or a 
ground radar system, you can benefit from McMillan’s 
sixteen years of experience in design, manufacture and 
testing of all types of radomes 


Send for our latest brochure 


Nell. 


McMILLAN INDUSTRIAL CORPORATION 
BROWNVILLE AVENUE + IPSWICH, MASSACHUSETTS 




















M-1 toss-bombing system, used on USAF 


By Philip J. Klass 
: Brooklyn, N. Y. Simple, lightwe ight 


cmi-automati toss-bombing = system 


vhich resembles Low Altitude Bomb 





i System (LABS AW Jul p 
ut reduce urplane exposure t 
fens ma give greater ta 
t flexibilit has been revealed b 
\ur | ( 
Ih \L-1 tem, an outgrowth of a 
omput orginall devel 
swede! Saab Aircraft ( 
esigned and produced here 
\l enthal mot px Cx Svstem 
{ ibourt b. and currently 1s op 
pun he of aircraft, m 
I -] B-57, F-S6 and 
: l-S4l ort 
lhe M T t Pilot 
| it t t and d if 
t > cle cl 
ita Wh t t lined 
| t rt then I up at 
it angle } 
i I 
( ter t nin p c mstant 
, ; lease ; hit 
‘ ‘ r tica initiat ' 
\I nthak eve idvan 
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tactical bombers, gives flexibility in choice of targets and in required bombing maneuver 


M-1 Toss Bomb System Light, Simple © 


AVIONICS 





tages for svstem over the Low Altitude mitting it | 
Bombing System portunit vit! ta et mdimna 
Ihe latter tr jure usc of a land ind permits the mber t mich 
mark vhose distance from target 1 veapon from a dista 
known mm order to mipute vhen it without fivi t t t 
ill nancu rust \ t! t 
th plane must fl ect at MM t VQ. ( t 
‘ i lcfconad t t then t 
cx if in iImmelmann t i \I rf I 
+} hy T ) ' ; 





\ 
\ 
‘ 
‘ 
Peeled 
| o* vv 
gr pe 
4 _ 
4 
Y anil 
| y : 
| 4 | 
4 
/ ’ 
4 
4 
/ 
int 
Ph hom ' 4 ' 
M-1 toss-bombing computer determines correct bomb release poimt (divergence angh 
from bomber's dive angle and barometric altitude at pickle point the eset a 





NOW...weld alloy steels faster 
...1N any position 








with pet Iron-Powder Low-Hydrogen Electrodes 


The cost-cutting speed of iron powder en- 
ables operators to deposit flat, smooth beads 
in out-of-position welding by simply drag- 
ging the rod. You get excellent feathering- 
out with exceptionally low spatter — and 


welds are practically self-cleaning. 


In addition, you can get X-ray quality 
welds with little or no pre-heat, even on 
“difficult” steels, when you use P&H Iron- 


Powder Low-Hydrogen Electrodes. 


Moreover, low hydrogen prevents under- 
bead cracking and porosity, eliminating cost- 


ly rewelds. And, because they have a mild 
steel core, these P&H electrodes cost less 
than the high-alloy types. 


Bulletin R-29 can help you select the 
exact type of P&H Iron-Powder Low-Hy- 
drogen Electrode you need for high-speed, 
all-position welding at low cost. Get your 
copy today. Write Dept. 326H, Harnischfeger 
Corporation, Milwaukee 46, Wisconsin. 


HARNISCHFEGER 


WELDERS + ELECTRODES + POSITIONERS 
MILWAUKEE 46, WISCONSIN 





PRESSURE 
TRANSDUCER 


<a 


M-| BOMBING 


CONTROL COMPUTER 


BOX 


THIRTY-pound bombing system consists of computer, control box, gyro and transducer 


Svstem. However, th Dive angk 
in | ised at. tree top level from vertical ¢ mn the 
the M-1 ha 1 low-altitude craft altitud 
of about 000 ft. On the other 
the M-1 in be 


mcasurnng barometri 


uirplane 


employed ‘ tude of the 


iMtitude ip to ibout 20,000 ft iomett 


Bombing Geometry 
M-1 cmploys an 


technique for 

osition at the instant target 

| entered on gunsight cro 
If bomber iltitude H ibove 
nol 4) relaty ty 

measured at the 

neasurement 


to 


} 
extrem 


determining 


pi kle 


dete 


nthaler 
cle 
n 
i uming the 
icuum, then 
tions for such 
I i head /tail Te : 
dynamic characteristics of the bomb 
From instant the 
pickle button and beg 
the M ontinuou 
tor urplane pit h attituc 
relative to the dive ing! 
When rcraft put 


ymnputer 


point 
mecreased by an amount cqua 


a il] the dive 


gle ) calculated by the computer 


it inoptiat the bor 
1); crgcn 
ording to 
onvenienth 
uircraft 
thre 


; Mi 


THREE-dimensional 
is heart of M-1  toss-bombing computer 


parabolic-shaped cam 
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AERIAL 
REFUELING 
FLOWMETER 


Waugh model MF-142 
totalizing turbine flow- 
meter has been selected 
for the tanker version 
of the Douglas AID 
Skywarrior to give 
precise measure- 

ment and control 

of fuel transfer, 


FEATURES: 


Simple, reliable transistor circuitry in flow 
sensor actuates counter and siq val light — 
no intermediate devices 

Signal light to indicate transfer of fuel is 
actuated directly from flow sensor 

Slowly rotatir g turbine rotor is the only 
moving parit—no relays or mechanical 
contacts 


Write for complete date: Bulletin 105/AW 


low Rate Indi- 
Ki orders, l're- 
Oltage Converters, 
general-purpose Flow Sensors, 


quency-to 


STonley 3-1053 


< Weugh ENGINEERING COMPANY 


FLOW MEASUREMENT "AND CONTROL 
7842 BURNET AVENUE, VAN NUYS, CALIFORNIA 





PORTABLE tester, designed by Mergenthaler, permits complete bombing system checkout 
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Simulated Contact Flight 


Contact flight display of basic flight information is simulated in new 
by analog generator which produces 


AW Nov 


direction 


rectangular 


Army-Navy panel 
flat TV 
4 


tube 
headed in north-south 
At right airplane is headed northeast with nose and right wing down 


Analog 
computer for display was developed by Allen B. Du Mont 


earth-grid structure 
96 


p Display at left shows aircraft in level flight 
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Who's Who In 
Countermeasures 


Avionics firms active in electronic 


countermeasures, in addition to those 
listed earlier (AW Nov. 15, p 50) in 
clude: Admiral, General Electronics Lab 


oratory, Instruments For Industry, Mc 


Millan and Systems Inc 
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More Canadian Participation Urged 
In U.S.-Canada Electronic Defense 
By James A. Fusca 


Quebec City—l: int | 


Canadian Pinetree 


| 
und 


| ; ‘ 


© No meaningful air defens 
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® (Canadian own rship 


coopel win 


© With civil and militar 
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® | ovgistic support ! 


® Canada could relieve the American 
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Flexible Shafts 
Eliminate 


Unnecessary 


One manufacturer used flexible shafts to re- 
place 35 parts in a Hydraulic Power System 
cut costs by 90%. Four flexible shafts re- 
placed a 35-part remote-control system . . 
simplified design . . . made assembly easier 
. eliminated alignment problems . . . im- 
proved performance! 


This is only one of hundreds of remote con- 
trol and power drive problems these quality 


Parts 


ei 


flexible shafts are solving in every industry 
today. Can S.S. White flexible shafts help im- 
prove your product? Perhaps make it lighter 
in weight . . . cut production costs. . . elimi- 
nate unnecessary parts? 


If you'd like to know more about flexible 
shafts, the advice of our engineers costs you 
nothing. Just write to 


S. S. White industrial Division, Dept. y, 10 East 40th Street, New York 16, N. Y. 
Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif. 


byl, 


IN PLEXIBLE SHAFTS 





Useful data on how to select 
and apply flexible shafts! 
Write for Bulletin 5601, 





BUSINESS FLYING 


CRUISING RANGE of Tri-Pacer 160 Seaplane, with optional tank, is 525 mi. Demand for aircraft is high from sports-minded pilots 


iviation Week Check Flight: 





Floats Add Versatility for ‘Tri-Pacer 


tri le-geared In-Pa 
cared 160 in these respect @ Addition of ventral fin 
e Net difference in weight of 150 Ib iplane tabilit 
lue to addition of float vhoich vith | Pace 

; 1} 


By Robert |. Stanfield Seaplane also differs from tricycle 


New York—Typical ‘Tri-Pacer flight 
haracteristi coupled with extra 
power of its high-compression Lycom installation VOT age bout 
ing ©320-B engine, make the 160 Sea mpty weight of standard seapl 
lane easy to handle and well suited for |+290 Ib; that of wheeled ‘TP 


j 
ind-to-water pilot transition, AVIATION : 110 Ib 
\\ LEK found im iplane flight c’ ilua el seful load difference 


tion wain due to additiona 
O 


I'ri-Pacer itself is basically similar to That of seaplane is 64 
ious model AW Nov + p 114 
Main differences le im interior restvl 
ng and the 160 hp. Lycoming, which 
sts $200 more than the 150 hp. and 
encrates 2,700 rpm. at takeoff 
Key featur of 160) Se iplane 
cle 
¢ Additional 10 hp. of the 0320-B four 
ider, air-cooled Lyvcomimg. Weight 


i Duy 


nie 


e Aluminum Alclad Edo floats, 
| h float in por 


USE OF FLAPS on takeoff will lift Tn-Paces 
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NEW! 


The color film that changed the standards of 
still photographers everywhere is now available 
as a 16mm motion picture stock. 


SUPER AN 


Da 


@ ‘This premium color emulsion, widely accepted and acclaimed in 
still work, has been made available in 16mm width for motion picture 
photography. Its speed of 100 makes it the most useful film for all 
phases of industrial cinematography where speed and superb color 
renditions are called for. Super Anscochrome’s improved curve 
conformity, characteristic of all Anscochrome emulsions, provides 

a color balance that has never been achieved in any other color film. 
It combines high speed, good latitude, clean highlights and superior 
shadow area penetration —all so desirable for high speed motion 
analysis, stress studies and data recording as well as routine work 
where a reserve of speed is needed. And, Super Anscochrome’s high 
speed does not mean a loss of quality. Its design is such that the 
speed becomes an added feature to the already outstanding 
characteristics of Anscochrome emulsions. 

Also available in 35mm and 70mm. Ansco, Binghamton, New York. 
A Division of General Aniline and Film Corporation. 


Super Anscochrome 
16 mm Film 
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Piper Tri-Pacer 160 Seaplane—Model PA-22 


powe I 


Best angle of climb speed (mph.) 


Cruising range (optional tank) (mi 
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WHAT NEXT? 


Atomic Energy... 
Cosmic... Solar! 
When America's 
Most Daring 
Engineering Tubing 
Theories Are Put 
Taltomlalelet iigt | 
Practice ...You Can 
Be Sure That 


TMI TUBING 
WILL BE THERE 





rite / uperience is al pour service from 


i pians to the final pro cn Specifications 
fainle steel and pect al alloy 
ters, O50" to 625" OD 


lose as .O0OT" when required 


TUBE METHODS INC. 


METALLURGISTS © ENGINEERS « MANUFACTURERS 


BRIDGEPORT (Montgomery C« 


I is run ft 
W eek was told. Market is fairh 
md run o big-water area 
New England states, Michigan 
Northwest, Louisiana and Missi 
ct Demand for seaplane i 
from sport minded pilots 
Baggag in be loaded from outside 
yy just aft of cabin entran 


qui kh 


model one equipped 
entilator 
xhaust, dual mtrols, dual 
Duroclad plastic finish, cl 


fuel gage 


+) T 
Id Ve ibin 


include airspeed, alti 
landing te meter, ammeter, compass, oil pressure 
itisfa lo ild temperature, tachometer. Propell 

vothly throu ‘ rm mad metal Sensenich. Starter, 20 amp 


enerator and imp batter 1. 


Instrument 


ould qu 
gooted once , ropped ou tem) are incorporated 
turd 
aa Navigation Equipment 
plus back-sti reg Oo Custom model Tr-Pacer includ 
ittitude, b ht | lown { navigation and instrument lights. Rad 
quipment embraces Narco VTA-3 27 
channel VHF transmitter ith =f 
quecnc' pre id 118 to 127 N\ 
LER receive! 00-400 


1 700 


bounce 


| nro rhe 


k broad ist 
quite 1} ed ( loop and sensitive altimet 
feet w t lan Super Custom includ 
; , nentioned equipment 
Beaching and Reboarding Seeaunes onion 
Wi taxied ( nt Custon 
r or LUA te 127 m | 
VHI transmitter, Narco LFR-? 
ceiver, and following instrument 
nzon iF honal 
lock, MP gau 
I mig t 
tur mad bank 
Standard ‘In-Paces 
vhite with eitl 
with interiors to mat 
N lo ial, vii h 


Champion Makes Foreign Flyaway 


Vhree of four Champion Travelers and Tri-Travelers, earmarked for foreign operations 


are shown at company’s factory at Osceola, Wis., prior to flyaway delivery. From right 


to left: deluxe and standard Travelers for Chile, equipped to use spray tanks and nozz« 


and Tri-Traveler for Argentina. Fourth plane I'ri-Traveler for Canada, is out of sight 
at right 
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LARGE TAIL is designed to provic good 
control at low speeds; turnover structure i 


in headrest 





— 


GRUMMAN SPRAYER makes typical agricultural plane pass low over Red Bird Airport 
Dallas, Tex. during recent demonstration tour in South (AW Nov, 25, p. 32-33). Wisps of 
spray may be seen coming from nozzles projecting below wing leading edges. Sharply slant 
ing nose provides pilot with clear view ahead. With 220-hp. Continental engines, proto 


types will take off in 610 ft. at 3,500 Ib. gross weight, have stall speed of about 38 mph 


PROPELLER drives pump for spray gear, also 
agitates chemicals in hopper to clisy nse load 


cve nly 


Grumman Displays Spray-Dust Biplanes 


SPRAY NOZZLES project from boom 
buried im wing le iding cdge I railing edge 


units can also be used 


SIMPLE LANDING GEAR below 
spring-steel struts This version ha 


hopper between gear 





CHEMICALS HOPPER, with loading door open, is located just ahead of the single cockpit. 
It has 29 cu. ft. volume and can take 1,000 Ib. of material. Airspeed indicator and tachom 
eter are set just ahead of hopper so pilot can watch instruments without looking down in 
cockpit while flying. Cockpit coaming is heavily padded to protect pilot in event of an 


accident and area around pilot is especially braced to provide crash safety integrity 
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PROTOTYPE GOOSE CONVERSION, with one of its four supercharged Lycoming GSO480 engines in place, details engine mountings for 


other powerplants, Other features include wrap-around windshield with additional panels on upper right and left, retractable wingtip floats. 


Conversion Gives New Look to Amphibian 


New York—Initial interest b 
in McKinnon bnterprise 


modification of th 


busine 
hirin rou! 
engin prewar twin 
(,00% unphibian 


that 


cree (,rumman 
AW Nov 
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order ! i Oo J 
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W ers 
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final ¢ 


thi 
ppror il wall 
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\A 
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hie urplane will ther 
flight c 
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nationwide 
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to date 


reasonable ii 
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Ihe market potential for the 
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l'irm is not 
thi urplane 
if the 


plane for conversion, it 
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yet talking 
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furn he 
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basi 
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Nor will 
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igainst deliver 

ion | born 
NicKinnon detail per 
ifter the flight 
been completed But 
hould be abl 


true au peed it 


formance until 
test 
it fecl 
to cruise at 
10.000 ft 
ff the water at 
in 10 se 

It expects that the uirplane will hav 


program ha 
that the 
LUU mph 


urplane 


on 62 power and will get 


11.000 Ib ; weight 


gTo 


exceptional water handling character 


istics, particularly in landing in small 


ireas and in water marfeuvering, due to 


LARGE DORSAL FIN has been added to provide engine-out stability. Reinforced plastic radome will extend nose about 20 in. Feature of 
cabin is extra passenger visibility by use of picture windows. Wingtip floats are actuated by a single electrically operated strut. 


96 
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ill 


retractable 


crse pit nh feature 
| Also, the 
floats can be actuated individualh 
nitting the airplane to be brought di 
| dock for loading or 
by retracting the proper float 
the wing over the dock 
feature on all four engine 
the 


on four pro 
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expr pr ( 
McKinnon pro | 
mcorporate Mallard-t pe retraction 

tem with shock strut extending fron 
under the in later conversion 

\W ingtips have been extended |I5 in 
m each side to 
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Actuating Systems 


Actuating tem 
pletel revised—the 
electrical powcl for 
vingtip floats and 
of the 
umed, and because 

range, McKinnon pl 
the intenor work to a 
operation It is negotiating 
Horton, Ft. Worth 


firm, on prepa the 


ha 
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PROTOTYPE’S PANEL has ecyebrow-lighted instrumentation 


munications and navigation panel with ADF and dual omnis (left of engine instrument 


Aircraft Radio Corp 


com 


Wing 


metal, in place ot 


European Trip Made 
' In Aero Commander 


r dent of Soutl Sash S 
Supp . 


i munistrati 


ifter 
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hom 
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Indair Buys Vertols 
For Oil Exploration 


{ ' \ 


; 


; 





the half-dozen helicopters busy for at 
least three years 

Start of operations in the Western 
Hentisphere, principally Colombia, 
Guatemala, Honduras, Venezuela and 
Bolivia, will hinge on how soon Indair 
can make necessary arrangements with 
the governments concerned regarding 
their operation in each country. Char 
ter helicopter operator plans to set up 
company in each country 
where it operates, with ownership of the 
equipment ve sted in the parent firm 

Indair not yet hired necessary 
pilots and ground crews, although it is 
Plan is to set 
rather 


1 scparat 


interviewing prospects 


up d permanent organization 


than hire and lay off personnel for each 
job, according to operations manager 
Cal Alston, one-time New York Air 
ways and U.S. Marine helicopter pilot 

Long-range plans include geological 
survey work and agricultural operations 
Indair estimates that its V-44As will be 
uble to carry sufficient chemicals to 
spray some 1,500 acres per hour 


PRIVATE LINES 


l'rans-polar delivery flight of Learstar 
twin-engine business transport from Los 
Angeles to Dusseldorf, Germany, re 
total 





cently was made in 23 hr. 58 min 


This Airwork Extra Keeps The 
Belly Clean! 


Dirty smears on the wing... oil 
drips on the hangar floor. Looks 
bad! Most of it could have been 
prevented at overhaul. 

The overhaul manual allows a 
0.006” taper in the valve stem, and a 
minimum clearance of 0.0045” be- 
tween stem and guide. Maximum ac- 
ceptable clearance is 0.0105”. But— 
if you get it—you'll also get oil leaks. 

Here's Airwork’s answer to this 
problem: First, hone the stem, re- 


Airwork 


CORPORATION 
Millville, New Jersey 


98 


ducing the taper to 0.002”. Then, 
custom ream the valve guide to fit 
the stem. This holds the tolerance 
between 0.0045” and 0.0065”. Re- 
sult: no leakage. 

It takes a high level of careful 
craftsmanship to use this Airwork 
procedure. But it produces a smooth- 
er running, cleaner engine. (A 
cleaner airplane and hangar floor, 
too!) Send your next overhaul to 
Airwork. 


BRANCHES IN: 
WASHINGTON 
NEWARK «+ MIAMI « ATLANTA 


CLEVELAND 





Timken Gets Jet 

Paris—Chief executive of Timken Rol- 
ler Bearing Co., Canton, Ohio, will 
get the first Morane-Saulnier MS-760 
Paris four-place executive jet sold in the 
United States. Beech Aircraft Corp., 
which handles sales of the French-built 
jet, will get two of the airplanes—one 
for Timken and one for use as a dem- 
onstrator. The Wichita manufacturer 
has eight additional MS-760s on option. 

Top speed of the Paris is 410 mph. 
Plave has two 880-lb.-thrust Turbomeca 
Marbore turbojets. Beech demonstrated 
the airplane in this country in the 
summer of 1955 (AW June 27, 1955, 


p. 44). 











6,000 mi. hop 
Frobisher Bay 
Northwest Territories. Flight of 3,055 
mi. to Frobisher Bay took 11 hr. 14 
Normal fuel tankage of 1,340 gal 
Plane was delivered to Hel 
Gmbh., German depart 
ment store, by Pacific Airmotive Corp 
Burbank, Calif., which manufactures 
Learstars at Santa Monica 


clapsed time for the 


with one fuel stop at 


min 
Wa used 


mut Horten 


Spartan Air Services, Ltd., Ottawa 
has started operating first of nine 
Vertol 42-A (H-21) helicopters on mid 
Canada _ radar airlifting 
personnel and supplies from Hudson 
Bay to Firm operates 
than 60 aircraft on acrial survey 
tions throughout the world 


Warning linc 


Labrador more 
ope ta 


Business and private pilots flying to 
AiResearch Aviation Service Co.’s Los 
Angeles International Airport service 
facility contact the base directly 
on 123 me. (call letters KN4) approxi 
100 mi arrange for 
transportation, food, hotel 
reservations and other services. Com 
munications facility is manned 24 hr 
day, seven days a weck 


can 
mately out to 


ground 


L. B. Smith Aircraft Corp. will han 
die inspection and rehabilitation of 14 
Grumman SA-16_ Albatross air-sea 
rescue amphibians for the Brazilian gov 
ernment. L. B. Smith is also respons 
ible for ferrying the aircraft from stor 
age at Tucson, Ariz., to its Miami base 
md providing ground and flight train 
ing for Brazilian crews. L. B. Smith 
will overhaul and modify nine 
B-25s for Venezuelan Air Force 


also 


New Sensenich M74DR metal pro 
peller for Cessna 170 and 172 increases 
cruise speed of these airplanes at least 
5 mph. without sacrificing rate of 
climb, according to the propeller manu 
facturer. Equipment is also said to be 
3 Ib. lighter than comparabk types and 
diameter for increased 


has shorter 


ground clearance, Sensenich adds 
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SAFETY 


CAB Accident Investigation Report: 


Fatal DC-4 Flight Held ‘Haphazard’ 


1) } } 








; 


i 


History of the Flight 


Lia ! \ 


No Malfunction Apparent 


| 


Takeoff Accomplished 
\t ; t t pa 


Extensive Fire Damage 


| ’ 
DVER 


frer Annet 
CADIZ 
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Illustrated on the 
right are some of 
the many possible 
mounting variations 
available. 


The Couch Type 4A relay 
heads a family of rugged re 
lays relays that can with 
tand the extremes of shock, 
vibration, and acceleration 
all because of a unique pat- 
ented rotary armature design 
"The 1A design will answer 
your dr circuit switching 
problems too Our Bulletin 
3? will tell you more. Write 
for it toda, 


IMPORTANT 
SPECIFICATIONS 
Contacts: 4PDT (4 Form C) 
Size & weight 
1)” Ox} 4, 3.2 oz. 
Pull-in power » wott 
Ambient temperature 


“65°C to 125°C 


Vibration resistance 
20G, 5 to 2000 cps 
Shock resistance 


75G operating 
200G non-operating 


ORDNANCE INC. 


A Subsidiary of S$. H. Couch Co., Inc. 


3 Arlington Street 
North Quincy, Mass. 


il oti 

» or mechanical def 

When the propeller assembled 
the dome rotating cams of Numbers | 
ind 3 re fo nd o be +) de g 43 deg 
ind 41 deg respectivel) th No 4 
propeller dome assembly, distributor aly 
ind front barrel half had been disassembled 
nd the propeller retaining nut mutilated 
rior to the arrival of the CAB investigator 
it th ccm Th propell r blade in plat 


n \ T damaged 1 Vary ili 


for all eng 
ymounts. Many were broken and unreadabl 
On those hich were readable the deforma 
on due to imipa t loading indicated blad 
ingle it mpa t trom > deg 

The minimum and maximum 

obtained from shim plat 

md 3 propeller respecti 

hat } rr ord 
had lb 


pection ind 


ompl telvy and 


In Airworthy Condition 


All Airworthiness Directive 
omplied with for N 90449. In 
research indicated that the aircraft had 
been maintained according to approved 
hedules and standards and was in an ait 
vorthy condition at the time of dispatch 
The investigation by the operations grouy 
1s extensive. Aircraft logs, flight record 
veather records, radio communications and 
ompany records were researched minutel 
llight records recovered from the wreckag 
indicated that the necessary documents had 
been completed during routin pr flight 
preparation It was noted that the altitud 
it which the flight was flown and othe 
in-flight data required by the ompan 
not recorded on the pilot flight log. ‘Whe 
operations agent at Fairbanks had discussed 
the flight altitudes with the cr however 
d had filed a flight plan pecifying th 
iltitud iwreed upon 
At the tome of de partur i deep ] 
centered in the Bering Sea and ext 
istward to the Fairbanks area. A ridge 
high pr ure existed along the cst 
of Canada. Another ridge of high pri 
tended from a high off Southern California 
ortheastward into west Oregon. A weak 
level trough xtended ippro imate] 
t through th } des 
1 low pressure cell in Mor 
it approximately fi deg. « 
t of the coast of Washinetor 
The Seattle terminal weather 
mated time irrival of Flight 1! 
ist to he ittered to broke 
tt Ihe veather for th 
Washington ar rom 17 
louds at 12 


in extreme nor 


vith id pr iding 
thw it Washington bi 
of the pilot tudicd weather 
formation available in the Weather Burea 
ofhce at Fairbanks. This material included 
Surface weather charts, upper air constant 
level charts. upper winds, hourly reports and 
ist The pilot requested little assist 
from the forecaster who subsequenth 
cribed the brie hing a the “‘self help 
He recalled saying to th | 
oks like ou will have ! 
ither is mostly clear all the war 
rong from a southerh 
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A 
Vought 
Vignette 


NO. 5 IN A SERIES 


Why the Missile Engineer Never 
Missed Mail Call 


Vought’s Regulus II missile took shape just a 
short walk from the desks of its developers. Engi 
neers handled the new hardware and monitored 
tests in person — literally flying the big missile on 
the ground at Dallas. It was a convenient arrange 
ment while it lasted 

Then a big USAF Globemaster landed and 
taxied to Vought’s Experimental Hangar. The mis 
sile was winched aboard and airlifted to a desert 
site for flight tests. By nightfall there was a 1,000 
mile rift between Regulus II and home base 

Joe Boston was ready to step into this gap. As 
Project Assistant for Field Liaison, he'd already 
equipped Vought’s desert crew for extensive flight 
tests. Now he’d make sure that test data and hard- 
ware flowed uninterrupted from the desert to 
Vought. High-speed feedback of facts on one flight 
could influence the success of the next 

Mail from the desert poured in to Joe at Vought 
From project men at the flight test site came parts 
for immediate rework and return. From the flight 
test crew’s mobile ground station came rolls of tele- 
metered brush records. From the recoverable 
Regulus itself, came packets of oscillograph data 
And from Field Service — for repair or replacement 
— an occasional wrench or relay 


Joe served as clearing house and consultant 
Flight data was reduced and released to design and 
support groups. It revealed not only missile per 
formance, but the temperatures and pressures of a 
strange new environment. When data pointed 
toward design changes, Joe's time and cost esti 
mates helped specialists ‘reach decisions 

Thanks to Vought's fast overland relay of hard 
ware and data, the records of one flight were 
decoded and digested in time to improve the next 
hop. Dividends in performance and reliability were 
obvious after six flights had been logged by 
Regulus Il 

All six had been flown by one vehicle 
Chance Vought uses comprehensive testing and data 
analysis to assist the engineer through unexplored 
problem areas. Test facilities strengthen every phase 
of the development cycle, and procedures are aimed 
at feeding data quite kly into the engineering process 

Scientists and engin ! por r with \ ight 
missile, manned rcratt and electror programs, For 
details on select open 4 vrite to Oo, Super 


visor, Engineering Personnel, Dept. A 


OUuUGH 


TT AIRCRAFT 














RELIABILITY POSES FOR ITS PICTURE 


At Raytheon, hundreds of subminiature tubes are checked each day by an auto 
matic X-ray process. Microscopic welds and spacing of elements are scrutinized 
to help assure reliable operation even under the most critical conditions. 


This is only one example of the rigorous inspection 
and testing techniques that have earned for 
Excellence in | Raytheon components and systems a reputation 
Electronics er ee 
: for the utmost in reliability. 


RAYTHEON MANUFACTURING COMPANY, WALTHAM 54, MASS. 





Announcing a full line of 
AN STANDARD 


RIVETS 
they're sharper cut/ 


EMERGENCY DELIVERY 


AN STANDARD 
RIVETS 


KF 
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tigation 


SEAL AUTOMATICALLY 
minut eeve extru 
ean areas 


No 
hear 


as rivet is 
julking necessary 
jacketed 
tR vets for 


trength 
piaceme 


ne or field 

e are easy to 
ventional too 

Repair Kit 


Three types 
washer, jacketed and 
washer-jacketed 


JACKETED SLUG-TYPE RIVETS 


are for use with automat 
veting machines The 
er sive aiumir 


um 
sieeve automat 


aily 
URLs Le Ls 


Full-Shear Stress 
PANEL FASTENER 


Altitude Report Wrong 


Pt. Hlardy t 


Get full details on all Pastu 
shin Fasteners. Write today 
ask for Fastener Brochures 


wd ‘ 
PASTUSHIN 
INDUSTRIES INC 

on the a , 5651 West Century Boulevard, Los Angeles, Calif 
2, 1957 
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TRANSDUCERS 
for 
ABSOLUTE, DIFFERENTIAL 
or GAGE PRESSURES 


Outputs linear with pressure, 
pressure altitude 
and air speed. 


For Recording, Control and 
Indicating in Industry. 


Write for complete 


technical information 


COLVIN LABORATORIES, INC. 


wood Avenue, East ynge,‘N 


Electro-mechanical 
instrumentation for aircraft, 


missiles, and industry 





DYNAMIC 
ALTITUDE 
SIMULATOR 
FOR TEST AND EVALUATION 
OF FLIGHT CONTROL 


EQUIPMENT AND 
INSTRUMENTS 


Simulates actual altitude 
conditions of high performance 
aircraft or missiles in flight 


Range — minus 1,000 to 80,000 ft 
Max rate — 50,000 ft/min 
Max response 10 cps 


Write for Brochure 


CALIFORNIA TECHNICAL INDUSTRIES 


Division of Tex Tron Inc 


BELMONT 6, CALIFORNIA 
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for opviou 
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ind Seatth 
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Port Discovery and, think 
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imi ptic i 
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CAB Findings 


On the basi of all ay 
the Board finds that 
®@ Aircraft and crew were curr 
ited for t flight 
@ Aircraft had been maintained in a 


uilabl den 
nth 


ubye 


md thon 
@® No malfunction or emergence 
yircraft wa 


tact ith mountam 


intact prior to 


®@ Several errors and om) 
flight indicate crew was lay 

proper ittention to duty 

®@ Navigational error resulted in air 
ng + mi west of flight path j 
@ Pilot flew into instrument ither 
it obtaining proper clearance 
®@ Aircraft 
loud 


crashed in terrain « 


Probable Cause 


Board determin 
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\cronaut 
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Cuan G 
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SUPPLEMENTAL DATA 
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REPORT FROM RYAN 





Ryan’s Diversification 
Creates Wide Opportunity for Engineers 


X-13 Vertijet Adds New Punch to Airpower 


Washington — Unveiled in an unpre 
cedented flight at the Pentagon, the 
Ryan X-13 Vertijet military 
officials a glimpse of the future of air 
power. Like a huge bat, the Vertijet 
unhooked itself from its nose cable 
hovered vertically, then whipped over 
into horizontal flight and roared out of 


gave 


sight 

World's first jet VTOL aircraft, the 
Vertijet combines the flashing perform- 
ance of jet power with the mobility of 
missile launching. It frees supersonic 
airpower from runways and airports 
Without landing gear, flaps, actuators, 
the X-13 concept means less weight — 
more performance in speed and climb 

In the words of a top Air Force 
General, “The Vertijet has provided 
military planners with a new capability 
for manned aircraft of the future.” 

Achieved in close cooperation with 
the Air Force and Navy, the Vertijet is 


based upon Ryan's unsurpassed 2) 


million manhours of research, develop 


ment, and test in VTOL aircraft 


Navy, Army 
to Use New Ryan 
Navigator 


San Diego— Nav) 
engine, jets and helicopters will soon be 


aircraft — piston 
equipped with Ryan lightweight auto 
matic navigators and ground velocity 
Lighte st 

compact 


indicators simplest, most 


reliable, most of their type 
these systems are self-contained and 
based on continuous-wave radar 

The navigators provide pilots with 
longi 
drift 


angle, wind speed and direction, ground 


required data such as latitude 
tude, ground speed and track 
miles covered and course and distance 
to destination. Ryan is also developing 


guidance systems for supersonic missile 


More Orders for 
Ryan Firebees 


San Diego — Nearly $20 million worth 
of Ryan Firebee jet drone missiles have 
been ordered by the Air Force and Navy 
in 1957. In operational use, the Firebee 
is the nation’s most realistic “enemy 
target for evaluating the performance of 
air-to-air and ground-to-air missiles. It 
altitude 


maneuverability and extended duration 


high speed 


possesses the 


needed to simulate “enem intercept 
problems 


America’s number-one jet drone, the 
Ryan 


namic, jet pro 


I irebee is another « xarmple ol 


skill in blending aerod 


pulsion and electronik knowledge to 


meet a challenging problem 


vital military need 


Ryan has immediate career 
openings for engineers 


on to the future. | * to Rye 
grow with an aggre ve tory 
You find a variety of 
engage thre 
gir? f 


ame engine 


Mr. james Kerr 
Ryan Aeronaut 
Lindbergh Fie 
San Dieg 





“QOHELIABILITY 


LOCKHEED ELECTRA ILLUSTRATED 


LOCKHEED ELECTRA—the all-new four-engine transport scheduled to 

enter service in 1958—specifies Allison Prop-jet Engines equipped 

with AC Spark Igniter Plugs. 

Lockheed describes the Electra as the “backbone type” of airliner 

designed to fly the short, regional air routes as well as transcontinental ' 
nonstops. Cruising from 75 to 100 m.p.h. faster than the fastest present- 

day transports, the newest of the Lockheed Line will cut 20 to 30 

percent off most existing schedules without sacrificing efficiency! 

AC's reputation for reliability is backed by 14 years of experience in 


the jet ignition fleld. 


ALLISON PROP-JET, rated at 3750 h.p., specifies AC Spark igniter Plugs for their 
superior design-—the only right-angle spark igniter with exclusive one-piece 
ceramic insvlator—for greater reliability. AC is the only spark igniter plug 
opproved by the C.A.A. for the Lockheed Electra 


SPARK IGNITER PLUGS 


Watch Walt Disney Studios’ ZORRO every week ABC-TV 


Set_gecreonics Diviston or GEeNneERat mMorTOoRsS 
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ao bomenmolenice 
tomorrows great airliners 


Tremendous, long-range programs are under way at Rohr for the great 
[hese programs include power pack 


Convair 880 and 


commercial jet airliners of the future 
ages and other major components for the Boeing 707 


Lockheed Electra Propjet 


With over a quarter-billion backlog, more than 50% commercial, Roht 


offers experienced aircraft design and stress engineers unusual security and 
advancement opportunity 
Forward resume today to J. L. Hobel, Industrial Relations Manager, Rohr 
Aircraft Corporation, Chula Vista, California, Dept. 47 


Chula Vista and Riverside, California 





EMPLOYMENT OPPORTUNITIES 


MECHANICAL DESIGN ENGINEERS 


Exhaust Nozzle with diameter 
no greater than a fire bucket’s? 





..-Tail Pipe no longer than a bat? 


ME’s accustomed to conventional- 
ly sized aircraft gas turbine com- 
ponents find a challenge to their 
ingenuity in scaling down AGT 
parts full orders of magnitude 
when they come to SAED (Small 
Aircraft Engine Department of 
General Electric). 


And miniaturization isn’t the 
whole story either. Many other 
tough design problems cropped 


up in producing the T58 Turbo- 
shaft — many are involved in de- 
veloping the T64 convertible gas 
turbine and other small, advanced 
power plants. 


Design engineers who want to 
advance in their specialties and 
associate themselves with aleader 
in this growing field are invited 
to investigate new openings at 
the Small Aircraft Engine Dept. 


ALSO: Field & Flight Test Engineers will find openings at SAED’s 
flight test center and at airframe manufacturers’ locations, 
handling 50-150 hour qualification tests, training of cus- 


tomer personnel, etc. 


Please write in confidence to Roger Hawk 


SMALL AIRCRAFT ENGINE DEPARTMENT 


GENERAL 


1000 Western Avenve 


ELECTRIC 


West Lynn, Massachusetts 





Address to office nearest you 
publication Classified Ade, Div 

How 12 (46) 
Michigan Ave 
68 Poat at 


REPLIES Hoar N } 
» Tal 

NEW YORK: P.O 
CHICAGO oN 
BAN FRANCISCO 


‘ito 
(4) 


POSITIONS WANTED 


ATR Pilot 12,000 hrs. Rated DC4. Some 
1O40H experience Desire Airline or Exec 
fiying or counseling to Business or Insurance 

Aue 16 PW-6604 
Week 


Compan References 


Aviation 


Aircraft Stress Analyst—Nine years experi- 
work desired on contract basis 


PW.-6657, Aviation Week 


ence isaile 
Kesume on request 
Airtine Captain desires corporation position, 
airline & military training; 4000 hra. college 
age 35, married. Sales background, PW-6680 
Aviation Week 


ey Veanepers Pilet available 1 Jan 58. 

Corp Chief Pilot. 9600 hra. Exp. in 

‘ “hud s 4 E thru light twine. Age 35, Married 

Desire position as Corp Capt. or Chief 

Pilot. Excellent References. PW-6695, Avia 
tion Week 


Age 36, 6000 hrs. 
yr airlines, 14 yre 
« Service Engr. and Cus 
"Flight Test Enger Desires 
ombination of above 


request rw 


ATR Pitot, "Cee a Engr. 
In j ali ; 

in induatry 
tomer Relations 
employment in any « 
or related flelds Resume on 
6719, Aviation Week 


Engineering Graduate of Pre- 
vineclal Inatitute of Technology and Art 
Calgary Canada, desires employment as 
unior stress analyst or work permitting de 
velopment in Mathematics Physics Pw 
6720, Aviation Week 


Acronautical 


holder of multi-engine 
class records 
temporary or permanent 
fiving assignments, 5100 hours, fully quali- 
fled all types, including DC-3, B-17, experi- 
enced international flying Janssen Place 


Sites fergte Cobb, 26, 
wo distance and altitude 


avallabhe for 


Kansa ty o 


108 


TOP EXECUTIVE SALESMAN 


for 


BUSINESS AIRCRAFT 


Earning ential and opportunity untimited in 
growing id with leading distributor of wortd’s 
best business aircraft. Unit sales to aircraft owners 
individ and 4 vary from $10,000 to 
$160,000. We need a mature, self starting, suc. 
cessful salesman, used to a five figure income; a 
relatively young man accustomed to dealing with 
successful people, top executives. Pilot experience 
preterable. Company is solid, growing and offers 
exceptional company benefits Lecation in W 
Middle Atlantic 

Sell ws on seeing you 





P-6774, Avia 


Clase. Adv Div P.O 


Serer eReceemeetteriny yas NUD Een ann tn tT | 


SENIOR 
SALES 
ENGINEERS 


© Flight Control Systems 
® Computer Systems 


© Communication and 
Navigation Systems 


© Armament Systems 


(aM ab as 


Attractive sales positions are 
immediately 
Senior Sales Engineers in the 


Desire 


y available for 


above product areas. 


only experienced personnel 
with background in these lines. 
These positions also require a 
thorough knowledge of govern- 
ment and/or military procure- 
ment Placement is 


with a well established 


practices. 
manu- 
facturer of military electronic 


systems in New York State. 
Offer 
fits 


ance, 


complete employee bene- 


program including insur- 


pension and paid vaca- 


tion. 
Write in confidence today to: 


P-6744, Aviation Week 


Adv. Div., P.O. Box 12, N.Y. 36, N.Y 


Clase 














RESEARCH 
in Fluid Flow 


WE NEED A MAN WITH A STRONG THEO 
RETICAL BACKGROUND CAPABLE OF AP 
PLYING OPTICAL AND ELECTRONIC INSTRU 
MENTATION TO RESEARCH IN FLUID FLOW 
AND RELATED STUDIES. TECHNICAL AND 
TECHNICIAN ASSISTANCE WILL BE PRO 
VIDED. SUBMIT RESUME TO 


Goodyear Atomic Corporation 
Employment Dept. K-58 
P. O. Box 628 
Portsmouth, Ohio 








ENGINEERS 


if you have been looking for an Em 
that ls skilled in the STATE O Ric HE ART of 
Technical Recruitment and RELIABILITY OF IN. 
FORMATION concerning positions, why not com 


municate with us at once! ALL, PORITIONS FRI 


PAID 
FIDELITY PERSONNEL ecayiee 
1218 Chestnut St Phita. 7, Pa. 
Npectaliate in Aviation, Electronics and Nucleonics 


ytnent 


Agene 








ee | 





SUPERCHARGER ENGINEER 


Long established East Coast Aircraft 
concern undertaking establishment of 
cabin supercharger overhaul program. 
Requires managing executive engineer 
to supervise development of complete 
program. 

This position offers attractive salary 
with top management responsibilities. 


P-6746, Aviation Week 
P.O, Box 12, N.Y 


Write 


Class. Ad‘ 6, N.Y 


Div 





| ———PROFESSIONAL SERVICES 


VISUAL TRAINING 
OF COMMERCIAL 
AIR LINE PILOTS 


To Meet Eyesight Requirements of 
Periodic Company and C.A.A, Exams 


DR. JOHN T. FLYNN 
OPTOMETRIST - ORTHOPTIST 
Visual Training Specialist 


300 W. 23rd St., New York City 


By Appointment Only WA. 9-5919 
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ys YOU SEE some of the major components now 
being supplied by Goodyear to major aircraft 
manufacturers. Goodyear engineers had a hand in vir 


tually all of them 


Helping to outfit these winged powerhouses is just one 
of the exciting activities at Goodyear Aircraft these days 
Important parts are being built for guided missiles — 
there are stimulating developments in electronics, radar 


structures, plastics, metals and countless other projects 


All this spells opportunity unlimited for engineers. Our 
continued growth and diversification have required 
expansion of our engineering staffs in all specialties at 
both Akron, Ohio, and Litchfield Park, Arizona. Availa 
ble for your use are the most modern engineering and 
research laboratories, including a large computer 


laboratory. 


If you have an eye to the future — and it’s focused on the 
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EMPLOYMENT OPPORTUNITIES 


Pa 
A 
A 


Career 


/ Opportunity: 


NOW 
LOADING 


it Goodyear Air 
And if 


company 


sky a rewarding career « in be yours 
craft. Salaries and benefits are liberal, of course 
you wish to continue your academi tudies 
paid tuition courses leading to advanced degre s are 


available at nearby colleges 


For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jone 
Dept ( orporation, Akron 15, Ohio 


wdyear Aircraft ¢ 


Theyre doing ig things at 


GOODZYEAR 
AIRCRAFT 





casto SEARCHLIGHT SECTION  owvensinc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


UNDISPLAYED 


To figure advance payment count 5 


RATES 


$2.10 a line, 
average words as a line 
BOX NUMBERS count os one line additional in undisployed ads 
DISCOUNT OF 10% if full payment is mode in advance for four con- 
insertions of undisployed ads 


DISPLAYED 


The advertising rote is $24.00 per inch for all advertising appearing on 
other then a contract basis Contract rates quoted on request 

AN ADVERTISING INCH is measured % inch vertically on one column, 3 
columns--30 inches—to a page 
Closing date is 11 days before issue 


minimum 3 fines 


date, subject to space limitations secutive 


Send new ads to Classified Advertising Div., Aviation Week, P. O. Box 12, New York 36, N.Y 











Minnesota 


trmotive, inc. 


NORTH CENTRAL STATES BEST EQUIPPED FACILITY SERVING 


Minnesota Airmotive 
DISTRIBUTOR FOR; 


Aero Commander 

Lycoming Engines 

Collins Radic 

Hendin Aviation 

ARC Products 

Champion Spark Plugs 

Dare Aviation Radic 

Hartzell Propellers 

Kolleman 

Lear Aviation Equipment 
Flitetronios 

Nareo Products (Sub. Distributer) 
Pioneer Instruments 

RCA (Radic and Radar) 

Sperry Aviation 

Wakmann Watches 

BF. Goodrich Aeronautical Products 
Peseo Products 

Goodyear Aviation Products (Dealer) 
Texas Company 

Aireraft instrument Manufacturers 
MeMillan Radomes 


The 
"Tanvice 


Manufacturers of the 


Deal directly with owner 


COAST TO COAST 


Minnesota 


Wold Chamberlain Field * Minneapolis 


Flying Public 


® MAINTENANCE 
@ INSPECTION 
@ CONVERSION 
® ENGINEERING 
Distributor for 
Aero Commander Aircraft, 


North Dakota, South Dakota, 
Minnesota and iowa 


Super Lodestar,. 


irmotive, inc. 


For Sale—immediate Delivery 


26 passenger ex-Eastern Wright G202A 


DCc-3 


Full airline equipment 


$100,000.00 


P 


TRADE-AYER CO. 
Linden Airport, Linden, N. J. 
Hunter 6-7690 





ACRS 
OVERHAUL * EXCHANGE « LEASE 
ALL P&W ENGINE MODEL'S 


R965 - 1340 ~ 18630 ~ 2000 
R2800 M1 & M2 
R2800 C Series 


IMMEDIATE DELIVERY 


The original Ml & M2 as engineered by 
ACES copied by many but never dupli 
cated by any. CAA approved repair sto 
tion—powerplant class 2 


Write, Phone or Cable Today 
Soles Manage: 


AIR CARRIER ENGINE SERVICE, INC. 
P.O. Bex 234, Miami 48, Fle 
Tuxede 7-2666 











INVITATION TO BID 
DC-3 AIRCRAFT 


We will accept bids on five DC-3s 
operated until recently by Trans 
Canada Airlines. Aircraft are in ex- 
cellent condition and fully equipped. 
Bids accepted until December 15. 
Foreign currencies considered. 


Write, wire or phone for bid forms. 


LUND AVIATION (CANADA) LTD. 
MONTREAL AIRPORT, P. Q. 
MElrose 1-3519 


FOR SALE 


C-46F AIRCRAFT 


Passenger and Cargo 


With or Without 
T-Category Kit Installed 


DC-6C AIRCRAFT 


Passenger/Cargo 


Immediate Delivery 


The Flying Tiger Line Inc. 
Burbank, Calif. 
Call or Cable 
Fred Benninger 


Executive Vice President 


Tel: Stanley 717-3411 
Cable: Flytiger 











WORLDS LARGEST INVENTORY 


C-82 PARTS 


Over $10,000,000 worth of New and Serviceable 


Parts “‘on the shelf” ready for delivery. Every 
thing from entire wing sections and quick change 
units to emall bolts and nuts available. Prompt 
quotes 


BETTER C-82’s 


ONLY AAF Overhauled models available on the 
market. Stored in ideal climate. 10 day delivery 
with fresh control surfaces. 


STEWARD-DAVIS, INC. 


FA 1.3414, P.O. Box 351, Gardena, Cal. 














SPARKPLUGS WANTED 


Surplus or used aircraft hy oy wanted. Highest 
joes paid for A.B. 1OR, 48562. 5/2, 5/3, 5/4, 5/5, 
OR, 27-R, 23, 21282, 312862; K.P. 438; LE 44, 46; 
tL. $ 181, R.8. 19-2R, 14-1R: AR. 
OR; R2-14-R; A-214; RN. 6/3; 59082, 61382 638", 


bis 
RADIO & ELECTRONICS SURPLUS 
14000 Brush & Detrest 3, Mich 
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SEARCHLIGHT SECTION 


One of the world's 
largest inventories of 


DOUGLAS 


COMPONENTS 


af < FARRAR AVIATION 


325 WEST MAIN STREET on ee?) ae ONTARIO, CALIF YUkon 6-6746 


CABLE 


ADDRESS 


DC-3 & DC-4 PARTS 


peat AVIA ~ wu 


FARRAIR . * , 





PAC 


OVERHAUL « SALE « EXCHANGE « LEASE 
All Models Pratt & Whitney Engines 


R985 R1340 R1830 
R2000 R2800 


Introducing modernized R2800 engines deliver- 

ing horsepowers comparable to the R2600-CB 

Aveileble immediately or upon scheduled 
delivery 


Now we're in Chicago tool 


sw 

The clamer of friends whe Whe our engine 0/4 

ser vic hase forced us te open @ branch offes at 

Chtcage tnternational Airport The sumber te 
all in Chieage for engir © service te GLadetene 
u f. and ite fF Acw it in LL A 











Write, Phone or Cable today 
Lambert Field 


Seles Manager, Engine Division St. Lovls, Me 
PACIFIC AIRMOTIVE CORPORATION 
2940 North Hollywood Way 
Burbenk, California 
Victoria 9-348! THornmwell 2-517! 


NAVCO .. 


has in stock 
ARC Bendix Collins 
Sperry Wilcox 
Executive Aircraft Radio 





PErshing 1.1710 











Immediate Delivery 
We stock, everheu!, and instoll 
PRATT & WHITNEY WRIGHT 


R1830 R1820 
75, 1, —94 ~202, -56, -72 


R985 R1340 R2000 


and ovr most popular DC3 engine 
R1630 ~ SUPER - 92 


ENGINE WORKS 


INC. 
Lembert Field inc 


SALE OR LEASE 


ROYAL GULL AMPHIBIAN 
EXECUTIVE de HAVILLAND DOVE 
EXECUTIVE LOCKHEED LODESTAR 

GRUMMAN SUPER WIDGEON 


TIMMINS 
AVIATION LIMITED 


St. Levis, Me 





Montreal Airport 








_TAL 


STEWARD-DAVIS, INC. 





THE 


| 0) | 


ENGINEERING 


COMEVITATION eediavour 


O’HARE FIELD CHICAGO 











FOR SALE 


SCHEDULED AIRLINE INVENTORY 
of 
DC-4 and C-46F Material 


consisting of 
Airframe, Engine, Radio and Instrument Parts 
Ground Handling Equipment 
Zero Time on Following Engine Models 


R-2000-7M2 R-2800-51 R-2800-75 R-2800-75M2 
also R-2800-CB-16-17 


THE FLYING TIGER LINE INC. 


Lockheed, Air Terminal 
Burbank, Calif 


Att: Dewgles $. Duly 
Mar. Aircraft Material Soles 
Cable: Flytiger 


Tel. Stanley 7-3411 


© oa 


Deal Directly 
With Owner 
CAA 


$-51 
SIKORSKY 
HELICOPTERS 


i. Ming Weabesh 5-3000 


TRADE-AYER COMPANY 
n.d 


Linden Airport, Linden 








Se!ected-T.B.M.-Airplanes 


LOCATED IN PHOENIX 


Price $5,250.00 includes 
1 Additional R2600-20 0.£.C. Engine 
Brokers Invited 


NATIONAL METALS CO. - Phoenix, Ariz. 
P.O. Box #6462 - Alpine 8-5500 








When Answering BOX NUMERS ... 


to expedite the handling of your correspondence and avoid contusion, 
please do not address a single reply to more thon one individual box 


number. Be sure to address seporote replies for each advertisement 








IN ALL INTERESTS OF AVIATION 


if You're Important, you either reod 


AVIATION WEEK 


or you odvertise t. or both 
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N@w positions in 
MISSILE SYSTEMS FLIGHT DYNAMICS 


Weapon systems management activities at Lockheed’s Palo Alto 

and Sunnyvale organizations demand accomplishment of a 

high order in flight dynamics areas such as: Analysis of missile 
dynamic motion and establishment of stability and control system 
criteria for trajectories with 3 or more degrees of freedom; 
development of techniques for the analysis and interpretation of flight 
dynamics test data at hypersonic speeds; study of special dynamics 
problems arising during preliminary design and development 

of missile systems. Inquiries are invited. Please address the Research 
and Development Staff, Sunnyvale 17, California. 


Left to right: 8. 8. Edwards, flight dynamics; B. W. Marsh 
aerodynamics; M. Tucker, Aerothermodynamics Department manager; 





and R. L. Nelson, project aerodynamics, discuss reentry dynamics 


Suhba on rere SYSTEMS 


i 
A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 


PALO ALTO+ SUNNYVALE + VAN NUYS 





CALIFORNIA 





a 
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TOWARD MACH 3 


WITH A COMPLETE BENDIX SYSTEM FOR FUEL METERING AND ENGINE CONTROL 
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Skin-milling operation on 
Reynolds extra long plate 


CUTS SEALING PROBLEMS, WEIGHT, COST 


...carved aluminum plate in Boeing wing 





The largest single piece of “‘sculptured” aluminum 
plate on a production airplane is the B-52G’s lower wing 
panel, supplied by Reynolds 

Serving as a fuel tank wall as well, this plate eliminates 
doublers and chordwise splices in wing sections. This in 
turn prevents local deflection and sealing problems. It also 
helps save important, costly man-hours of production time 

And, of course, lightweight sculptured aluminum plate 
saves weight where pounds are precious 

With equipment like the new giant stretcher at its 
McCook, IIl., plant, only Reynolds has a completely 
integrated mill for producing extra-large aluminum plate 
in required high-strength alloys. This service is typical 
of the wide-ranging demands Reynolds constantly meets 
for the air-craft industry and a good reason for 
making this your major source for high-quality 
aluminum sheet and plate 


Write today for details on Reynolds expanded 
facilities, and for index of our technica 
handbooks and films. Reynolds Metals Compan 
P v0. Box 1800 T-J, Louts ute i Ky 


The Finest Products 
Made with Aluminum 


are made with 


REYNOLDS G3 ALUMINUM 





